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PREFACE TO SECOND EDITION. 



PRACTICAL and successful incubating and brooding by 
artificial means have taken giant strides since the 
introduction to the first edition of this book 
was written, three and one-half years 
ago. To-day popular sized incubators are used 
extensively in every civilized country in the 
world where poultry is grown for market. We thought we 
had large poultry plants three and four years ago, and such 
was the case, but since that time still larger ones have 
come into existence, including, for example, the famous 
Loughlin broiler and egg plant at Sidney, Ohio, with an aU- 
the-year-around hatching and brooding capacity of 25,000 
to .30,000 chicks; the Spring Lake Poultry Farm, Harrisburg, 
Pa., a duck ranch and broiler plant with an annual capacity 
of upwards of 100,000 chicks and ducklings; the Forest 
Lakes Poultry Farm, Brown's Mills, N. J., with an incu- 
bator capacity that calls for 29,520 eggs every three weeks, 
assuming that the plant is running full; also numerous 
other plants that closely approach these in the amount of 
their annual product. Undoubtedly, America still leads in 
the size and output of its poultry plants, but foreign coun- 
tries are recognizing the opportunity and emiDracing it. For 
example, we have knowledge of one German poultry farm, 
operated on American lines, that uses fifteen 400-6gg capac- 
ity American incubators, an English poultry farm that uses 
twelve, a New Zealand farm that uses twelve and a South 
African farm that- uses an even one hundred, 100-egg capac- 
ity incubators, all of American manufacture. 

Three and four years ago comparatively little attention 
was paid to the poultry industry by the general and state 
governments; to-day the Bureau of Animal Industrjf is mak- 
ing extensive experiments and issues regularly valuable bul- 
letins devoted to poultry exclusively, and in the neighbor- 
hood of thirty state colleges are conducting poultry plants 
on which they are making a systematic study of poultry and 
egg production, including the problem of successful inculja- 
tion and brooding by both natural and artificial means. At 
several of these colleges annual poultry classes are cpn- 
ducted, with increasing memtiership, and numerous college 
graduates in poultry work are obtaining lucrative employ- 
ment as managers of large market and standard-lired poul- 
try plants. 

But the greatest progress made by the incubators and 
brooders in supplanting the hen as a hatcher and brood 
mother, lias been among poultry fanciers and farmers and 
farmers' wives. For many years fanciers held aloof from 
the use of incubators, fearing to trust their valuable eggs to 
them. At present, on the contrary, there are a number of 



makes of incubators on the market that are so trustworthy 
in their operation and so correct in principle that they hatch 
as good or better chicks than the hen will produce and, 
as a result, a majority of the poultrymen who produce fancy 
fowls are using nawadays one or more incubators. Incuba- 
tors on the farm have become quite common. Where per- 
sons used to look askance at a neighljor who made bold to 
buy a "tin hen," the purchase of an incubator is now looked 
on as a stroke of enterprise and the possessor of a good in- 
cubator is envied. 

Incubators are now on sale that are so nearly automatic 
that five minutes' attention morning and evening is all the 
time required to take proper care of them. As a matter 
of fact it is well known and generally admitted that standard 
incubators will hatch more and Ijetter chicks on an average 
than the hens, and that the chicks will be fully as large and 
robust. With first-class brooders, or a well built brooder 
house, a larger percentage of chicks can 
be raised than by the hen method. This 

has been demonstrated repeatedly in practi- 
cally every section of the country. As we write we have 
before us a report from W. H. Polkinghorn, Holbrook, 
Mass., who from one incubator holding three hundred and 
sixty eggs, hatched from March 6th, 1900, to and including 
February 25th, 1902 (less than two years), a total of 6,773 
chicks. Sixteen consecutive hatches obtained during 
March, April and May, 1900, and during September, October, 
November and December. 1901 — three hundred and sixty un- 
tested eggs being used on each occasion — produced the fol- 
lowing number of chicks: 286, 254, 301, 234, 221, 251, 186, 
280, 296, 257, 293, 271, 289, 277, 245 and 229. 

Here we have a glimpse of what can be done with in- 
cubators as compared with the hen method. It would re- 
quire twenty-five to twenty-eight hens to incuibate three 
hundred and sixty eggs, allowing thirteen to fifteen eggs per 
hen, depending on the size of the hens. The work and 
worry connected with the care and management of these 
hens would be considerable, not to mention the fact that it 
is a difficult matter to obtain large numljers of brooding 
hens just when they are wanted. The 6,773 chicks that were 
hatched in this one incu'bator would weigh, 
when grown to maturity, no less than 47,411 pounds, 
allowing six pounds each to the pullets and eight 
pounds each to the cockerels, and this twenty-four tons and 
over of poultry meat, sold at ten cents per pound, which is 
a fair average price east and west, would bring the owner 
$4,741— quite a snug sum, by the way. Editor. 

Quincy, 111., April 15th^ 1902. 



INTRODUCTION, 



JUST how much the modern incubator and brooder have 
had to do with the recent rapid development o£ the 
poultry industry in this and other countries is hard to 
estimate, but unquestionaibly they have been one of 
the most important factors. Hatching chickens by artificial 
means is almost as old as history, for it was practiced 
before the dawn of the Christian Era and has been practiced 
continuously in Egypt, China, and other oriental countries 
down to the present day. For an authentic account of liow hen 
eggs are hatched at present by artificial means in Egypt, 
see report of the United States consul in the following pages. 
For many yeai-s past, in fact, during at least three or four 
centuries chickens have been hatched artificially in Euro- 
pean countries, notably in France, England, Belgium and 
Denmark; but it has remained for Yankee genius to modern- 
ize and practically perfect the present popular-sized incuba- 
tors and brooders and to devise ways and means of hatch- 
ing and raising chicks in large numbers by their use on the 
city lot, the village acre and the ordinary farm. 

We are not prepared to say that the use of incubators 
and brooders in America will eventually do for the Ameri- 
can hen what the use of incubatories has done for the Egyp- 
tian hen, that is, cause her to abandon altogether the work 
of hatching eggs and raising chickens, but it is possible and 
even probable that this will come to pass sometime in the 
distant future. There is no longer room to doubt that the 
incubator and brooder method of hatching and raising chick- 
ens and ducklings is a marked improvement over the hen 
method. It is an improvement in the sense that it is 
cheaper, also that it is better, also that a far greater number 
of chickens and ducks can be raised by the use of incubators 
than could profitably be raised with hens. The reader of this 
book will learn that broiler plants now exist and are being 
successfully operated in this country where thousands of 
chickens are raised in limited quarters 'by artificial means, 
and that duck ranches exist and are in successful operation 
where from twenty to twenty-five thousand ducklings are 
raised each season. All these chickens and ducklings are 
produced by artificial means and it would be practically im- 
possible to produce the same numbers by the hen- 
method. To do so iwould require many acres of land, thou- 
sands of square feet of buildings and a' small army of men 
and women to take care of the hens. The invention and 
perfection of the modern incubator has made all this possi- 
ble, hence so far as the market poultry business is con- 
cerned, it owes a very great deal to artificial incubating and 
brooding.' 

When we come to consider the incubator and brooder on 
an ordinary farm, the thought suggests itself and gradually 
takes the form of actual belief that sooner or later the incu- 
bator and brooder will supplant the hen as a sitter and 
mother in the production of poultry, for it is well known 
that on hundreds, yes, thousands of farms, taking the coun- 
try over, the hen method has already been abandoned by 
the farmer. and his wife, and incubators and brooders are 
being used simply and solely because they do better work 
with less labor, hence are more profitable. The number of ■ 
farms on which this condition exists is increasing tfom year 
to year and the question arises, "How long will it be before 
every Intelligent and progressive farmer or farmer's wife 
who wishes to better his or her condition, will find other and 



more profitable work for the hen to do than to sit on hsr 
eggs and serve as mother to a brood of chicks for a number 
of weeks, and will call to their assistance the artificial hen 
and mother — modern inventions that are able to do the 
work better and cheaper?" 

We believe it is only a question of a comparatively 
short time when the American hen will be used almost ex- 
clusively for the production of eggs, rather than to have her 
valuable time wasted in doing work that can be done better 
and cheaper by artificial means. The hen has a monopoly 
in the production of eggs. We can hatch her eggs for htr 
and raise her chicks, but we cannot manufacture eggs that 
will hatcii. She will always be in demand, therefore, and 
it is plainly to the advantage of poultry keepers to usr her 
exclusively for egg production. 

According to the United States census of 1890, the aver- 
age American hen laid at the time the census was taken, 
less than one hundred eggs per year. It is no doubt true that 
the average hen on the average American farm, where she is 
still used as a sitter and mother, does not lay to exceed one 
hundred eggs during three hundred and sixty-five days, and 
it is doubtful if she lays more than six or seven dozen eggs 
during the year. Poultrymen the country over have repeat- 
edly demonstrated that an average fiock of standard-bred 
fowls can be induced to lay from one hundred and fifty to 
two hundred eggs per year, under proper treatment. When 
we consider that the hens of America laid during the year 
1890 over six hundred million dozen eggs, we obtain a 
glimpse of the national loss resulting from the average hen 
laying only seventy-five to one hundred eggs per year, when 
she could have been Induced to lay twice that number. As 
this country doubles and trebles in population, all such 
losses as this will be carefully looked after and scientifically 
treated. This means, if it means anything, that the poultry 
industry will increase and develop along systematic lines 
and the incubator and brooder will be called into very gen- 
eral use. 

The writer of these lines has traveled upwards of fifteen 
thousand miles during the past five years, visiting poultry 
plants, large and small, and during this time has made a 
careful study of different branches of the poultry business. 
Long strides have been taken during even this short period 
until at the present time we hear it commonly said, "The 
incubator is now a practical success. It is no longer any 
trouble for j. person of ordinary intelligence and 
careful habits to hatch chickens in large numbers by the 
use of incubators, but it is not so easy a matter to raise 
them." This is true, and it isn't true. It is a singular fact 
that for every three people who can be found who will say, 
"Oh, yes, I can hatch them all right, but I do not have very 
good success raising them artificially," one person can be 
found who will say, "1 cannot hatch tfiem so well with in- 
cubators as I can with hens, but I can raise them in brooders 
lots better than I can with hens." 

This simply means that different methods are employed, 
some of which are right and others wrong. It means simply 
that up to the present time more careful attention has been 
given by experts to the work of perfecting the incubator and 
demonstrating the proper use of it, than to the equally im- 
portant work of perfecting brooders and brooding systems 
and solvmg the problems of their successful operation. The 



fact that many people in this country to-day are hatching 
eggs under hens and then placing the chicks in brooders to 
be raised artificially, is complete proof that chicks can be 
raised in brooders as well or better than they can with hens, 
and that the brooder is as much an, improvement over the 
hen as an incubator is an improvement on the hen as a 
hatcher. It is a question merely of knowing how, and that 
demand is what called forth this book. 

The poultry business in all lines is farther developed in 
the east than it is in the west or south. This is due mainly 
to density of population, and it is a noteworthy fact that as 
population increases in density the prices of poultry of all 
kinds and of eggs steadily increase. This fact argues well 
for the permanency of the poultry industry. Eggs to-day 
bring higher prices in New England and in New York and 
New Jersey than they do in any other sections of the coun- 
try, and the same Is true of all kinds of poultry. In the 
New England and Atlantic states people are becoming fas- 
tidious and are willing to pay a premium for strictly fresh 
eggs and for extra choice poultry that is placed on the mar- 
ket in an attractive form. There is no room to doubt that 
these same conditions will obtain in other sections of the 
country, to the same and even to a greater extent, as the 
population increases and the American people find time to 
pay more attention to what they eat. It is our firm belief 
that the poultry business is destined to increase and improve 
and grow more profitable in all branches from year to year. 

The editor has personally visited many large and suc- 
cessful poultry plants located in the east, including broiler 
plants, duck ranches and egg farms. We have visited broiler 
ranches where from ten to twenty thousand chicks are pro- 
duced each season, duck ranches where from fifteen to 
twenty-five thousand ducks are produced annually and egg 
farms where Leghorns and Plymouth Rocks have been in- 
duced to average from 175 to 200 eggs per hen per annum in 
flocks of from 400 to 600. On these large plants incubators 
and brooders are used exclusively for hatching and raising 
the chicks and ducklings and here are found the best equip- 
ment and the best methods to, date. It is a part of the plan 
of this book to fully illustrate and explain the equipment 
and methods used on these large and successful plants. We 
have aimed in this book to provide the most reliajble infor- 
mation to date for the guidance of persons who wish to use 
only one incubator, also those who wish to use anywhere 
from one to fifty incubators. And the same is true of brood- 
ers. We have aimed to provide information explaining the 
successful use of one or two brooders, also information for 
the brooding and raising of hundreds and even thousands 
of chicks and ducklings by artificial means. 

It is a surprising fact that up to the time this book 
appeared a work on the subject of Artificial Incubating and 
Brooding, that is, a practical work, strictly up-to-date and 
contributed to by the most expert authorities in the country, 
had not been published. The writer, who for three years 
was in the incubator business, and who during nearly five 
years has been the editor of a popular poultry paper, has 



felt the need of such a work as this and has been planning 
to publish one. We wanted a book that would be 
contributed to by the very best authorities in the country, 
by men who have spent many years in actual work with in- 
cubators and brooders, not only those manufacturing and 
using them experimentally and practically, but also men 
who are making their living by the practical use of incuba- 
tors and brooders. Such a book we now offer to the public, 
and we are free to say that we believe the reader will find 
this book to be the most helpful work ever compiled on the 
subject of Artificial Incubating and Brooding. Not one of the 
experts on whom we called for assistance refused us, and 
they have given us freely of their best. What they say can 
be relied on as the best information and advice to date and 
it is our earnest hope that every man or woman who reads 
and follows the instructions given in this work will succeed 
abundantly and find poultry raising by artificial means a 
profitable and satisfactory occupation. No doubt when we 
come to issue a second edition of this work, as i.<! our inten- 
tion, we shall be able to add to it and improve it, but ex- 
pense has not been spared to make this first edition both 
trustworthy and complete. The readers of the book are to 
be its critics. Any suggestions from them that will tend 
toward the improvement of later editions will be welcomed 
and appreciated. The person whose work it has been to 
compile this book is a firm believer in poultry fot profit and 
is glad to be thus permitted to contribute something toward 
the advancement of the poultry industry along practical and 
enduring lines. 

Permit us a word of warning to every reader of these 
lines who may decide to embark in any branch of the poul- 
try business. Be resolved not to spend a dollar of your 
money foolishly. Too often persons who decide to go into 
the poultry business count on fabulous profits and proceed 
to spend their capital on the basis of these 
boped for profits. It may be natural enough 
for them to conclude that inasmuch as the 
profits are going to be so great, they are justified in 
spending their money lavishly; but this is a mistaken idea. 
The profits positively will not be large unless good judgment 
is used, and it is an old and true saying that one of the best 
ways to make money is to save it. A dollar saved is a hun- 
dred per cent clear profit. No matter how fine a poultry 
house, it will not induce a hen to lay two eggs a day. It is a 
significant fact that the men in the poultry business who 
are making money are those who have made every dollar 
go as far as possible and have paid more attention to the 
quality of the goods placed on the market by them than to 
red, white and blue poultry houses, ornamented with gold 
rooster weather-vanes. Men of sense can raise more 
chickens and better chickens in goods boxes, than men of 
extravagant ideas can raise in "Queen Anne" poultry 
houses. It is the results you want, not style and show. It 
is dollars in the bank that you are interested in, not what 
some local newspaper may say about your poultry plant. 

EDITOR. 
Quincy, 111., November 15, 1898. 




EGYPTIAN INCUBATORIES, 



SemhOttlclal Report of the United States Consul at Cairo. Egypt, Setting Forth Interesting and Surprising Facts 
Regarding the State of Artificial Incubating and Brooding as Practiced at the Present 

Day In the Country of the Nile. 



IT is quite generally known that the hatching and raising 
of chiclcens by artificial means was first practiced in 
Egypt. Says Mr.Cyphers, in the opening chapter of his 
work. Incubation and Its Natural Laws: "The art ot 
artificially hatching hens' eggs has been known from the 
remotest ages. Though in Egypt tradition attributes the 
invention to the ancient priests of the Temple of Isis, it is 
impossible to determine at what period or to what nation 
the construction of the first ecealeobion should be credited." 
The fact now develops that artificial incubating and 
brooding is still extensively practiced in Egypt. Some time 
ago Mr. F. W. Judd, residing at Flint, Mich., wrote to the 
United States Consul at Cairo, Egypt, asking for information 
on the subject of artificial incubation in that country to date. 
In due time he received through the foreign or consular 
department at Washington a lengthy and carefully prepared 
report, accompanied by three drawings, outlining the ground 
plan of a present-day Egyptian incubatory and two sectional 
views of same, showing the interior construction and ar- 
rangement. The semi-official report and drawings are pre- 
sented herewith under copyright, all rights being reserved: 

EGYPTIAN INCUBATORIES. 

[report op the U. S. consul at CS.IRO.] 

[From December, 1895, issue of Reliable Poultry Journal.] 
The artificial hatching of eggs has Tseen so long prac- 
ticed in Egypt that the hens have completely abandoned 
that part of their work to man. It is a regular industry and 
the professors form a very close corporation, handing down 
their secrets from father to son. For three months of the 
year their time is completely absorbed by constant attention 
at the incubatories. 

Although very successful in the work, they never at- 
tempt the hatching except during the months of Feibruary, 
March and April. The minimum temperature in Egypt is 
reached on the 20th of January; after this it steadily rises, 
and by Easter the hot weather may be expected. This makes 
the pr^ess difficult and the ovens are therefore closed for 
the yrjlv. 

■The population of Egypt is very dense, about 700 per 
square mile. This agglomeration fosters the use of large 
inci^batories, turning out each one from 300,000 to 600,000 
chicks each season. In some villages there are from three to 
five of these establishments. They are generally near to 
some important market place, and each one apparently in 
the center of a district of about 50,000 population. That is, 
eajch one is the center of a circle having a radius of five 
miles. It is this density of the population that has allowed 
this system of artificial hatching to becom'e so very suc- 
cessful. At the same time it must be remembered that 
there is no other, as the native hen never sits on her eggs. 

Another important point is that the hatchers do not at- 
tempt to rear the young broods. Forty-eight hours after the 
chicks emerge from the shell they are scattered over the 
country; overcrowding is thus prevented. This distribution 
is effected in a very simple manner. As the incubator is near 
a market place, word is sent there that on such a day there 
will be so many young chicks. This news is quickly dis- 



seminated among the villages, and on the appointed day the 
women arrive with their cages and purchase the young 
chicks, which are generally sold by the hundred for about 
$1.50 per hundred. There are also a number of brokers or 
dealers who take the young chicks to the more distant vil- 
lages. For this they have cages made from the palm 
branch. They are divided into two stories, each of which is 
divided by a partition, so that the smaller division only con- 
tains about 250 chicks, thus preventing overcrowding. Two 
such cages will transport each 1,000 young birds, so that a 
man with a donkey easily manages 2,000 of them, and by 
nightfall has probably sold the entire lot at a distance of 
five or six miles from the establishment. 

Once In the villages the"' chicks become the property of 
the women, who take great care of them during the first 
week. For two or three days they are kept in cages in lots 
of twenty or thirty and fed on broken grains slightly moist- 
ened. At night the cages are taken into the houses and 
sometimes covered with a bit of cloth. After these first few 
days the young birds are strong enough to forage for a liv- 
ing; they are then allowed to roam about freely and at 
night are kept in a sort of oven placed in a corner of the 
courtyard. This oven is made of unburnt clay and in shape 
is like the letter U laid on one side — see drawing. The top 
is slightly perforated. The entrance is closed by a heavy 
stone to keep oft foxes and other vermin. 

When the young chicks are fairly feathered they are 
plucked perfectly clean and slightly greased. This adds 
greatly to their health, but detracts' much from their 
beauty. It strikes a stranger as something extremely novel 
to see hundreds of perfectly naked chickens basking in the 
sun or running about. 

It is difficult to get any exact figures as to the number 
of these incubatories, but judging from those personally 
known to me, and their distances apart, I should estimate 
the number at 150, with an average production of 300,000 
per season. This estimate must be well within the mark, as 
the population of Egypt is nearly 7,000,000, and fowls form 
a very large part of the Egyptian diet, so that 45,000,000 
eatable fowls would be a short supply. 

The ordinary form of the incubatories is an oblong 100 
feet in length by 60 feet in width, the height varying from 
12 to 15 feet. Fig. No. 1, though not drawn exactly to scale, 
shows the general arrangements. The outer chamber A is 
divided into thre« rooms, the middle one masking the en- 
trance to the ovens and thus excluding the outer air. The 
door 'leading from A into the central hall is very small. B 
represents the ovens of the upper tier. G is the man-hole; 
the attendant stands in this and manipulates the eggs. D D 
are spaces in the central hall for the reception of the young 
chicks. These spaces are marked off by ridges of dried mud 
about' nine inches in height. E is the door giving accsas to 
the interior of the oven. Around the walls and parallel to it 
runs a raised ridge six inches in height; between this and 
the wall the fires are lighted. In the top of the dome is a 
small aperture about two inches square for the ejfit of smoke 
and regulating the heat. 
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The outer wall, four feet thick, is generally built of sun- 
dried bricks, the mortar simply mud. The space contained 
within the walls is divided as shown in Fig. No. 1. The cir- 
cular ovens are built up and the spaces between them and 
the wall filled in with bricks and mortar, the same as the 
outer wall. Each set of ovens, the upper and the lower, is 
perfectly independent and is coveted hy a dome having a 
very small aperture in the crown. 

Fig. No. 2 represents the elevation on the line A B of 
Fig. 1. The height of the lower oven is four feet, that of 
the upper one nine. The interior diameter "between the 
ridges D D is fifteen feet. 

No. 3 represents the elevation on the line C B of Fig. 1, 

Fia. I 

C ^ 




Fig.m. 




While the oven is being warmed, notice is sent out to 
the villages that the establishment will purchase eggs on 
such a date. The country people arrive with large crates 
containing from one to two thousand. These are purchased 
outright by the establishment at the rate of $4.00 per 1,000. 
The floor of the oven is covered With a coarse mat made 
of palm leaves; on this a little Tjran is sprinkled, to prevent 
the eggs from rolling. The attendant changes the position 
of the eggs twice a day, taking those from near the man- 
hole and placing them in the outer edge of the circle and 
vice versa. At the end of six days the eggs are held up one 
by one towards a strong lig<ht. K they appear clear and of a 
uniform color, it is evident that they have not succeeded; 
but if they show an opaque substance within, or 
tlie appearance of different shades, the chick- 
ens are already formed. The bad eggs are 
removed and the others are continued in 
their places for four days; at the expiration 
fi-. of this time they are again examined and put 
back into their places, the same continual 
shifting from the inner to the outer part of 
the circle being observed. The doors of the 
ovens are kept hermetically closed by a 
small plank well caulked. This is removed 
in the forenoon and afternoon and once dur- 
ing the night to see that the heat is kept at 
the proper point. 

After the eggs have been fifteen days in 
the ovens they are daily examined, and so 
delicate is the touch of the attendant that he 
can at once distinguish if the eggs be alive 
by the fact that it should be slightly warmer 
than his own skin. 

At the expiration of twenty-one days the 
chicks commence to emerge from the shells, 
the attendants constantly aiding tliem. They 
are placed in the spaces D D, Fig. 1, and left 
to dry for nearly forty-eight hours, but they 
are not fed. The sale then commences and in 
a few hours they are spirited away. The 
temperature in the central hall is main- 
tained at 98 F., and that of the ovens slightly 
more. 



PLAKS OF EGYPTIAN INCUBATORY. 
(as furnished by the united .states consul at CAIRO, EGYPT.) 

Key to Illustration; Fig. I — Ground plan. AAA, rooms making entrance to 
incnbatory. B B B, ovens where eg^s are hatched. DD, hallway. C C, man-holes admitting 
attendants to upper tier. Fig. II. Sectional view lengthwise. AAA, upper chambers to 
ovens. B B B, lower chambers. C C C, man-holes. D D, fire spaces. Fig. III. — Sectional 
view crosswise — same lettering as for Fig. II. 

and shows the disposition of the central wall and the doors 
of the ovens. For this particular Incubatory the attendants 
consist of two men and a boy. 

In the month of January, ahout the 10th, fires are lighted 
in all the ovens and on the floor of the central hall. The 
entire building is thoroughly warmed to a temperature of 
110 degrees Fahreaheit. This heat is continued for three 
weeks, when the temperature Is allowed to fall to 100 de- 
grees Fahrenheit. 

The fires are at first composed of gelleh or dried cow 
dung, but when the eggs are placed in the oven coarse 
broken straw, mostly the joints, and sheep or goat dung is 
used. The fuel is placed in the trough between the hall and 
the ridge, and is lighted at one or more places, according to 
the , degrees of heat required. This Is the only means of 
regulating the heat. Thermometers are not used. The at- 
tendants endeavor to keep the heat a trifle greater than that 
of their -own skin. 



ADDITIONAL FACTS. 

"The Egyptian Incubatory of to-day is 
but a reproduction of the one of thousands 
of years ago. In all these years t>e Egyp- 
tian breed of chickens has not cha **i^i, and 
the manner of reproduction has re- 
mained immutable. 'Not long since I secured' the 
metal stamp of a chicken, deposited in a tomb over 
two thousand years ago, and it is a perfect type of the 
Egyptian fowl of to-day, and when this stamp was struck, 
artificial incubation was a thing of actual existence in 
Egypt 

"Not only are the eggs put through the process of incu- 
bation more cheaply here than anywhere else in the world, 
but chicks are reared at an expense past comprehension, 
while disease and natural death among fowls, because of 
tiieless care, are almost unknown. One man and a boy are 
t^e sole attendants of the Incubatory I explored. • * * • 
Think of 234,000 chicks owing life alone to the tender care, 
in three months' time, of an old man with most defective 
eyesight and a 16-year-old boy, and some conception may be 
had of the economies of this Egyptian industry." — ^U. S. Con- 
sul General Cardwell, Scientific Am. Supplement, No. 2%, 
1890. 



STRUCTURE OF AN EGG-DEVELOPMENT OF THE CHICK. 

A Chapter Reprinted from "Incubation and Its Natural Laws," by Charles A, Cyphers, Inventor of the Cyphers 

Incubator and President of the Cyphers Incubator Company. 



IT WILL be found essential to a clear and comprehen- 
sive understanding of the phenomenon of incubation 
to have a general knowledge of the embryonic devel- 
opment of the chick. In a fresh egg the following 
structures are met with: 

The most external is the shell, composed of calcareous 
matter, the particles of which are deposited in a regular 
manner, designed to give strength and porosity. It consists 
of an outer thinner and an inner thicker layer, both of 
which are pierced by vertical canals, opening freely on both 
the exterior and interior surfaces. Through these canals 
the Interchange of gases between the interior and exterior 
air takes place, and the chemical process of respiration, 
though feeble at first, gradually increases in intensity, and 
is thus carried on during the whole period of incu'bation. 

The appearance to the unaided eye of pores on the sur- 
face of the shell is due to the impres- 
sions of the villi of the formative mem- 
brane, the permea/bility of the shell by 
the atmosphere depending on a more 
minutely porous texture. The first 
eft'ect of this porosity' is the penetra- 
tion of air between the layers of the 
lining membrane as the contents of 
the egg condense by cold and evapora- 
~^nJ tion after it is laid. The air accumu- 
lates at the large end of the egg, be- 
tween the two membranes, and in- 
creases in quantity as the otber 
contents become condensed into the 
tissues of the chick, and contains a 
larger per cent of oxygen than ordinary 
atmospheric air. 

■I The air space appears as the egg 
condenses on cooling and gradually In- 
creases in size whether the egg is incu- 
bated or not, as the albumen, which contains 78 per cent of 
water in its composition, shrinks in bulk by evaporation. ^ 

Lining the shell is the shell membrane, which is double, 
there being an outer thicker and an inner thinner one. Over 
the greater part of the egg the two layers of the shell mem- 
brane remain permanently in contact (m. Fig. 1) ; but at the 
broad end they tend to separate, and thus to develop be- 
tween them a space into which air accumulates (a). / 

Beneath the shell membrane is the white of the egg, 
consisting of alternate layers of denser and more fluid albu- 
men, the .average composition of which may be taken as 
20.40 per cent proteid matter; 1.60 per cent saline matter, 
chiefly sodic and potassic chlorides, with phosphates and sul- 
phates; and 78.00 per cent water. 

In a hardened egg a spiral arrangement ■ of the white 
may be observed, and it is possible to tear off thin layers 
in a spiral direction from left to right from the broad to the 
narrow end of the egg. 

Two twisted cords, termed Chalaze (ch), composed of 
coiled membranous layers of dense albumen, run from the 
two eztremitiea ot the egg to the <q)posite portions of the 
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yoke. Their inner extremities expand and merge into the 
layer of denser albumen (d) surrounding the fluid layer (f) 
next the yolk. The outer extremities are free, and do not 
quite reach the 'outer layer of the white. The function of 
the chalaze is to keep the yolk more steady in the albumen, 
and to moderate the effects of any violent movement or rota- 
tion of the egg. The interior of each chalaze presents the 
appearance of a succession of opaque white knots. 

/The yoke is enclosed, in the vitelline membrane (v), a 
transparent and almost structureless memlbrane, devoid of 
pores. It is somewhat elastic, and easily thrown into 
creases and ■wrinkles. / 

On the upper surface of the yolk, and immediately under 
the vitelline membrane will be seen a little semi-opaque 
spot about one-eighth of an inch in diameter. This is the 
blastoderm or germ-spot (bl). The blastoderm of a fertile 
egg will show an outer white rim, ana 
within that a circular transparent 
area, in the center of which, again, 
there is an opacity, sometimes uniform, 
and sometimes dotted. In ah unfertile 
egg this white disc is simply marked 
with a number of irregular clear 
spaces, there being no proper division 
into a transparent center and an 
opaque rim. This spot in the infertile 
egg has sometimes been looked upon as 
a scar left where the yolk broke from 
its cell or capsule. 

During the descent of the egg along 
the oviduct of the fowl, where it is ex- 
posed to a temperature of 110 degrees 
or more, the blastoderm undergoes im- 
portant changes. When the egg is laid 
and becomes cold, the changes all 
Cyphers. .^^^ entirely cease, and the blastoderm 

remains inactive until, under the influence of the higher 
temperature of natural or artificial incubation, the vital 
activities of the germ are brought back into play, and the 
arrested changes go on again. The condition of the blasto- 
derm at the time when the egg is laid Is not exactly the 
same in all eggs, though the differences of course are slight. 
In warm weather changes of the same kind as those caused 
by actual incubation may take place, to a certain extent, in 
the interval between laying and incubation. 

GLIMPSES OF NATURE'S MARVELOUS WORK. 

The Blastoderm is always found to be uppermost, what- 
ever may be the position of the egg, provided there is no 
restraint to the rotation of the yolk. The explanation of 
this is to be sought for in the lesser specific gravity of that 
portion of ihe yolk which is in the neighhorhood of the 
blastoderm. Though to the naked eye the yolk appears tol- 
erably uniform throughout, a section of the yolk of a hard- 
ened egg will show that it is not perfectly uniform, but that 
there Is a portion of it having the form of a flask (wy) with 
a funnel-shaped neck and a number of layers concentrically 
arranged around it; which, when the egg is boiled, does not 
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become so solid as the rest of the yolk, but remains more or 
less fluid. The expanded neck of this flask-shaped space is 
situaited immediately underneath, where it forms a bed on 
which the blastoderm (bl) rests; while its bulbous enlarge- 




FiG. 1. — Diagrammatic section of an unincubated fowl's eggbl, 
blastoderm, or germ-spot; wy, white-yolk, consisting of a central 
flask-shaped mass, and a number of layers concentrically arranged 
around it. the outer layer of white yolk lying immediately beneath 
the vitelline membrane, and connected with the central mass be- 
neath the blastoderm; yy, yellow yolk; v, vitelline membrane;/", 
layer of more fluid albumen surrounding the yolk; c/i, chalaze; o, 
air chamber between the two layers of the shell membrane; tm, shell 
membranes, where they lie in contact over the greater portion of 
the egg; j, shell; d. denser albumen, which extends around the 
yolk outside of the internal layer of more fluid albumen; c, boun- 
dary between the outer and middle portions of the albumen. 

ment is a;bout the middle of the yolk. This is known as the 
white yolk (wy), while the great mass of the yolk is com- 
posed of what is known as the yellow yolk (yy). 

The yolk as a whole is of a lesser specific gravity than 
the albumen, in which it is immersed, while the pressure 
of tbe up-floated germ against the shell-Tvall is moderated 
by the weight of the denser alljumen forming the chalare. 
The attachments of the chalaze being a little below the ax s 
of the yolk, it adds its weight to the lower half, and thus 
helps to make the germinal half the lightest and uppermost. 
Under ordinary circumstances, rotation of the egg takes 
place on its long axis, and if a fresh egg be turned round, 
the blastoderm will keep its position upwards for one turn 
or a little more, and then, by the twisting of the chalaze, the 
yolk is carried completely round, and balances itself again 
with the blastoderm uppermost in its new position. These 
modifications of the oviparous egg, so delicately wrought, 
so wonderously endowed, in anticipatory relation to the 
needs and conditions of incubation, are scarcely conceiva- 
ble. 

In the fertile Blastoderm, as above noted, the naked eye 
can distinguish an opaque rim of some breadth surrounding 
a more transparent central area, in the middle of which 
again is a white spot of variable appearance. The opaque 
rim is the commencement of what is termed the area opaca; 
the central transparent jwrtion is in the same way the be- 
ginning of the area pellucida. 

The blastoderm, which at first lies with its margin rest- 
ing on the circular wall of flask-shaped' white yolk, spreads 
out, as a thin circular sheet, over the yolk, immediately 
under the vitelline membrane. Increasing uniformly at all 
points of its circumference, the blastodermic expansion 
covers more and more of the yolk, and at last reaching its 
opposite pole, completely envelopes it. Thus the whole 
yolk, instead of being enclosed as formerly by the vitelline 
membrane alone, comes to be also enclosed in a bag formed 
by the blastoderm, termed the germinal membrane. It is 
not, however, until quite a late period that the complete 
closing in at the opposite pole takes place, so that the 



extension of the blastoderm, or germinal membrane, must 
be considered as going on during nearly 

the whole period of incubation. Both the area 
opaca and the area pellucida share in 
this enlargement, but the area opaca (Fig. 2, ao) increases 
much more rapidly than the area pellucida (ap), and plays 
the principal part in encompassing the yolk. 

The circular transparent area, or that part of the area 
opaca which is nearest the area pellucida, becomes the seat 
of peculiar changes, which result in the formation of blood- 
vessels. Hence this part of the area opaca is called the vas- 
cular area (va). The embryo (e) itself grows out from the 
most central portion of the blastoderm, or the central por- 
tion of the area pellucida (ap). The head appears flrst, and 
several hours later the tail, when the embryo has the ap- 
pearance of being encased in a small sac and lying in a 
depression of the yolk-sac, with which it is Connected. As 
incubation proceeds, the embryo gets larger at the expense 
of the yolk, which is gradually assimilated by nutritive pro- 
cesses. 

Within a day or two of the hatching of the chick, at a 
time when the yolk-sac is still of some size, or at least has 
not yet dwindled away altogether, and the development of 
the embryo is nearly complete, the yolk-sac is slipped into 
the body of the embryo, so that ultimately the emlDryo with 
its coverings alone remain. 

The general shape of the embryo is due to the direction 
and slope of the several outgrowths which share in its for- 
mation. In addition fo this, the tubular sac of the embryo, 
while everywhere gradually acquiring thicker and thicker 
walls, undergoes at various points, through local activities 
of growth in the form of thickenings, ridges, buds or other 
processes, many modifications of the original outline con- 
ferred upon it. Thus, bud-like processes start out from the 
trunk to form the rudiments of the limbs, and similar 
thickenings and ridges give rise to the jaws and other parts 
of the face. By the unequal development of these outgrowths 




„i» P'°- 2 -A fowl's egg after about forty-eight hours incubation, 
viewed from above, the upper portion of the Ihell being removed' 
y, yolk; ao, area opaca, or that portion of the blastoderm which 
l^lff ,?:"''' *^^^y''^^^\thegermina\membTSLUe; va the vascular 
?h»n?L '''"'■^ opaca, the growth of which is somewhat slower 
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the body of the chick is gradually moulded into its proper 
outward shape. At the same time other growths take place 
within the body walls of the embryo, which result in the 
formation of the heart, liver, lungs, etc. 

DESCRIBES THE FORMATION OF THE AMNION 

Very closely connected with the appearance of the head 
of the embryo is the formation of the amnion. The amnion 
is developed in the following way: There flrst appears, a 



ARTIFICIAL INCUBATING AND BROODING. 



II 



little way in front of the head, a fold or thin outgrowth 
running around in front of it (at). As It increases in height 
it is gradually drawn backwards over the developing head 
of the embryo (e). The fold thus covering the head is in due 
time accompanied by similar folds at some little distance 
behind the tail, and at some little distance from the sides 
(Bj. In this way the emtoryo becomes surroundeid by a 
series of folds of thin memlsrane, which form a continuous 
wall all around it. All are drawn gradually over the body 
of the emibryo, and at last meet and completely coalesce (C) 
all trace of their junction being removed. Beneath these 
united folds there is, therefore, a concavity or sac within 
which the embryo lies. 

When the several folds meet and coalesce above the em- 
bryo, they unite in such a way that all their inner surface 
goes to form a continuous inner memhrane or sac, and all 
their outer surface a similar continuous outer memibrane or 
sac. The inner membrane thus built up forms a complete 
closed sac around the body of the embryo, and is called the 
amniotic sac, or Amnion proper (Fig. 5, am), and the fluid 
wihlch it afterwards contains is called the amniotic fluid, or 
liquor amnii. The outer sac over the embryo lies imme- 
diately beneath the shell membrane, where it forms the out- 
ermost of the em'bryonic appendages, or chorion. 

If the mode of origin of these two sacs, the inner or 
true amnion, and the outer or false amnion, and their rela- 
tions to the embryo be borne in mind, the reader will have 
no difficulty in understanding the course taken In the 
growth of a very important organ, the Allantois. 

The allantois is fundamentally an appendage of the ali- 
mentary canal, and is thrown out at the hinder end of the 
em'bryo (D, al). It very rapidly pushes its way, Iby the de- 
velopment of a long tube, into, and fills the space devel- 
oped between the true and false amniotic sacs, and with the 
latter it extends from the yoilk and albumen (Fig. 3, E, Fig. 
5, al), separated from the shell membranes by nothing more 
than the thin false amnion, and in this position it performs 
its functions as a respiratory organ, or lungs. 

FIRST AND SECOND DAYS OF INCUBATION. 

During the first twelve hours of incubation the blasto- 
derm wtien viewed from above is found to have increased 
greatly in size. The central white spot, or pellucid area, 
which at the pest is but obscurely marked in the unincu- 
bated egg, becomes oval in outline, and very distinct, and 
contrasts strongly with the outer opaque rim, -w^hich has 
been still more increased, both in distinctness and size. 
During the latter part of the first day is seen the first defi- 
nite appearance of the head, and the first trace of the am- 
nion appears In front of it. The vascular area a\so liegins 
to be distinguished from the rest of the blastoderm. 

At the beginning of the second day the head alone pro- 
jects above the rest of the germ, the remainder of the em- 
bryo being simply a part of a fiat blastoderm. At about the 
twenty-sixth hour the tail mak^ its appearance, "being ele- 
vated above the level of the blastoderm in the same way that 
the head was elevated. The amnion, especially the anterior 
or head-fold, advances in growth very rapidly during the 
second day,, and at its close completely covers the head and 
neck of the embryo. The tail and side folds of the amnion, 
though still progressing, lag considerably behind the head- 
fold. 

The first rudiment of the head appears about the 'twen- 
ty-seventh hour, and is of a tubular character, ibeing founed 
by a longitudinal fold of the vascular layer. For some time 
it is undivided, being simply a long tuhe extending through 
nearly the whole length of the emibryo. Although the devel- 
opment has proceeded thus far at about the thirty-fifth hour, 



no motion is seen in the heart or vessels until the thirty- 
eighth or fortieth hour. 

When the heart first begins to pulsate it contains only 
colorless fiuid mixed with a few globules. A movement of 
the dark blood in the circumference of the vascular area 
is at the same time perceived, but it is independent of the 
construction of the heart, and it is not until a subsequent 
period that a communication is estalslished between the 
heart and the distant vessels, and the dark fluid contained in 
them arrives at the central, cavity and is propelled by its 
pulsations. The formation of fluid goes on in every part of 
the body, and, w!hen formed it is put in motion by some 




Diagrams Illustrating the Development of the Amnion and 
Allantois. 

Fig. 3. --In A the embryo (_e) is seen lying in a depression on 
the yolk-sat, the folds of the amnion are rising up at either end of 
the embryo, the fold in front of the head (ai) being the larger. In 
B the amniotic folds nearly meet, and in C they have entirely 
coalesced. In j9, which is a little later stage than A, the allantois 
(al) is seen budding out from the intestine. - In E, which is a st«ige 
corresponding with C, the alantois is seen extending around the 
embryo. In ^, the yolk-sac (y) is reduced in size, and in G it is 
being withdrawn into the body of the embryo. The allantois in J^ 
and G is omitted for the sake of simplicity. These diagrams only 
very roughly indicate the relations of the parts. 

unknown cause that impels it, in the proper direction, until 
at length it reaches the central formation of fiuid, around 
which is developed a tubular canal afterwards to be modi- 
fied and changed into a heart. The first movements of the 
blood are toward the heart, and consequently the first vesi- 
cles formed are veins. 

The blood-vessels which are first observed in the body 
of the em'bryo as well as the vascular area appear formed 
in insulated points, which gradually coalesce so as to form 
tubes. No difference is at first oibserved between the charac- 
ter of the arteries and those of the veins, and they are only 
to be distinguished by the direction of the currents of blood 
circulating through them. Subsequently, however (aliout 
the fourth or fifth day of incubation), the coats of the arter- 
ies begin to appear thicker than those of the veins, and the 
distinction between them soon becomes evident. 

Between the fortieth and fiftieth hours a separation of 
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the heart in parts may be observed, which is effected by a 
constriction around the middle of the tube and the dilation 
of the posterior into a ventricular cavity. 

EVENTS OF THE THIRD DAY OF INCUBATION. 

Between the fiftieth and sixtieth hours the circulation 
cf blood in the vascular area becomes more vigorous; the 
tube of the heart becomes more and more bent together until 




Fig. 4. — Diagram of the circulation of the yolk-sac ( vascular 
area), at the end of the third day of incubation'. l*he veins are 
marked in outline and the arteries are black. The whole blasto- 
derm has been removed from the egg, and is supposed to be viewed 
from below, hence the apparent reversal of the sides. H is the 
heart, and 5 T' sinus terminalis— the vein which brings the blood 
back to the heart. 

it is doubled, so that this organ now becomes much shorter 
relatively to the dimensions of the body, and is more con- 
fined to the portion of the trunk to which it is subsequently 
restricted. 

The blood vessels become during the latter part of the 
second day connected so as to form a complete system, 
through which a definite circulation of blood is for the first 
time (consequently some little while after the commence- 
ment of the heart's pulsations) carried on. 

Nutritive matter is transmitted to the 'blood by the un- 
der surface of the vascular area, and by the blood conveyefl 
to all regions of the body of the em'bryo, tlie yolk in contact 
with it losing its coagulability. As the yolk is absorbed, it 
is in turn replenished at the expense of the white. The 
absorption, once begun, goes on so actively that by the end 
of the third day the decrease of the white is very striking. 

The blastoderm is now spread over atout half the yolk, 
the extreme margin of the germinal membrane reaching 
about hailf way towards the pole of the yolk opposite to the 
embryo. The vascular .area, although still increasing in size, 
is much smaller than the outer opaque area, being in average 
sized eggs about as large as a quarter. Still smaller than 
the vascular area is the pellucid area, in the center of which 
lies the rapidly growing embryo. 

During the third day the vascular area is not only a 
means for providing tho em'bryo with nourishment from the 
yolk, but also insomuch as by the diminution of the white 
it is brought close under the shell, and, therefore, fully 
exposed to the influence of the atmosphere, serves as the 
chief organ of respiration. 

The embryo is almost completely covered by the amnion. 
At the close of the day the several amniotic folds will have 
met along a line over the back of the embryo. Their com- 



plete coalescence and the obliteration of their line of junc- 
tion will, however, not take place until the following day. 

During the third day a most remarkable change tafees 
place in the position of the embryo. Up to this time it has 
been lying symmetrically upon the yolk with the part which 
will be its mouth directed downwards. (If an egg be placed 
with its broad end to the right of the observer, the head of 
the embryo will in nearly all cases be found pointing away 
from him. Duval found 163 out of 166 examined, in this 
position.) It now turns around so as to lie on its left side. 
This remarkable change of its position is almost invariably 
completed on the third day. Coincidentally with the change 
of position the whole embryo begins to be curved on itself. 
This curvative of the body becomes still more marked on 
the fourth day. 

THE FOURTH DAY OF INCUBATION. 

On opening an egg in the middle or towards the end of 
the fourth day a number of points in which progress has 
been made since the third day are at once jipparent. In the 
first place, the grov/th of the embryo has been very rapid, so 
that its size is very much greater than on the previous day. 
In the second place, the wliite of the egg is still further 
diminished, the embryo lying almos't in immediate contact 
with the shell membrane, The germinal membrane em- 
braces more than half the yolk, and the vascular area is 
about as large as a half-dollar. Corresponding to the in- 
creased size of the embryo there is a great increase in the 
activity of the blood circulating in the vascular area. 

The amnion becomes increasingly conspicuous. It is 
now seen as a distinct covering, obscuring to a certain ex- 
tent the view of the body of the chick beneath, and all trace 
of the junction of its folds are by this time lost. As yet there 
is very little fluid in the amniotic sac proper, so that the 
dry amnion lies close upon the embryo. The tail, which 
commences to be noticeable during the third day, is during 




Fig. 5. — A diagrammatic section through the fowl's egg about 
eleven days incubated. At, cavityof the allantois; alb^ albumen; 
am, cavity of the amnion; um, umbilicus, or small hollow tube 
connecting tbe embryo with the amnion, yolk-sac and allantois. 
The outer covering ot the umbilicus is formed by the amnion, and 
is continuous with the body wall of the embryo. Through this 
tube passes that of the allantois, and also that of the yolk-sac. By 
means of the latter t^ie walls of the alimentary canal are continu- 
ous with the membrane covering the yolk-sac, and the interior of 
the canal is continuous with the inside of the yolk-sac. At a com- 
paratively early period the canal of this stalk becomes obliterated, 
so that the material of the j-olk can no longer pass directly into 
the alimentary cavity, but has to find its way into the body of the 
chick by absorption through the blood vessels. 

When in the last days of incubation the greatly diminished 
yolk-sac with its germinal investment is withdraw into the rapidly 
enlarging abdomnial cavity of the embryo, the walls of the abdo- 
men close in and unite without any regard to the amnion and the 
shriveled, emptied allantoic investment, which are cast off as no 
longer of any use. 

this day increased very much, and the somewhat curved tail 
forms quite a conspicuous feature of the embryo. The gen- 
er* curvature of the body is also increasing, and as the 
result of these various flexures the em'bryo has very much 
the appearance of being curved upon itself. 

The distinct appearance of tlie limbs must be reckoned 
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as one o£ the most important events of the fourth day. The 
allantols becomes for the first time conspicuous on this day, 
though the first appearance of the rudiments of it appear on 
the third. Soon after its appearance the all'antois may be 
easily recognized as a pear-shaped vesicle, connected with 
the under surface of the alimentary canal by a long hollow 
stalk. It does not, during the third day, project beyond the 
body of the chick, but on the fourth day begins to pass out 
on its way to that space between the external and internal 
folds of the amnion. In this space it spreads out and event- 
ually encloses the whole contents of the egg beneath the 
shell membrane (Pig. 6, al). On the first half of the day it 
Is very small, and its growth Is not very rapid. In the lat- 
ter half of the day its growth becomes more rapid, and it 
forms a very conspicuous oibject in a chick of that date. At 
the same time its blood-vessels become important. 

THE FIFTH DAY OF INCUBATION. 

On opening an egg about the middle of the fifth day the 
observer's attention is not arrested by any new features, but 
he notices that the progress of development, which was so 
rapid during the latter half of the fourth day, is 'being con- 
tinued with undiminished vigor. The allantois, which on 
the fourth day began to project from beneath the embryo, 
has grown very rapidly, and now stretches far over the right 
side of the embryo (which it will be rememfbered is lying on 
its left side) in the cavity "between the two amniotic folds. 
It is very vascular, and already serves as the chief organ of 
respiration. 

The germinal membrane has spread over the whole of 
the yolk sac, and the yolk is thus completely enclosed in a 
bag whose walls, however, are excessively delicate and easily 
torn. The vascular area extends over about two-thirds of 
the yolk. The emtoryo remains excessively curved, so much 
so, indeed, that the head and tail are nearly in contact. The 
amnion at its complete closure on the fourth day very 
closely invested the body of the cfhick, the true cavity of the 
amnion was then, therefore, very small. On the fifth day 
fluid begins to collect in the cavity, and raises the mem- 
brane of the amnion to some distance from the embryo. The 
cavity becomes still larger by the Sixth day, and on the sev- 
enth day it is of very considerable dimensions, the fluid in- 
creasing in it. 

By the seventh day very obvious movements l>egin to 
appear In the amnion; its slow vermicular contractions 
creep rythmically over it. The amnion, in fact, begins to 
pulsate slowly and rythmically, and by its pulsation the 
embryo is rocked to and fro in the egg. Similar movements 
are also seen in the allantois at a considerably later period. 
The growth of the allantois has been very rapid, and it 
forms a flattened bag covering the right side of the embryo, 
and rapidly spreading out in the direction between the 
primitive folds of the amnion, that is, between the amnion 
proper and the false amnion, or chorion. It is flUed with 
fluid, so that in spite of its flattened form its opposite walls 
are distinctly separated from each other. 

The vascular area has become still further extended 
than on the previous day, but with a corresponding loss in 
the definite character of its blood-vessels. The sinus termi- 
nalls (thin red line around the extreme margin of the vascu- 
lar area, and nearly completely encircling it) has, indeed, 
by the end of the seventh day lost all of its previous dis- 
tinctness, and the vessels which brought back the blood 
from it to the heart are no longer to be seen. The yolk is 
not so fluid as on the sixth day, though it continues to ab- 
sorb the white of the egg, which is diminishing rapidly. 
The liquid thus absorbed by the yolk from the albumen 
serves for the formation of the amniotic and allantoic fluids. 



EIGHTH. NINIH AND TENTH DAYS. 

During the eighth, ninth and tenth days the amnion 
does not undergo any very important changes. Its cavity is 
still filled with fluid, and on the eighth day its pulsations 
are at their height, henceforward diminishing in intensity. 
The allantois now spreads out over the greater part of the 
yolk-sac as a flattened bag filled with fluid, and serves as 
the chief organ of respiration. Hence it is very vascular, 
the vessels on the right side of the bag, which is turned to 
the cborion and shell, being especially large and numerous. 
The yolk now begins to diminish rapidly in bulk. The yolk- 
sac becomes fiaccid, and, on the eleventh day, is thrown into 
a series of internal folds abundantly supplied with t)lood- 
vessels. By this means the surface of absorption is largely 
increased, and the yolk Is more and more rapidly taken up 
-by the blood-vessels, and in a partially assimilated condition 
transferred to the body of the embryo. 

By the eleventh day the abdominal walls, though still 
looser and less formed than the walls of the chest, may be 
said to be definitely established, and the loops of intestine, 
which have hitherto been hanging down, are drawn up into 
the abdomen. The body of the embryo is therefore com- 
pleted, but it still remains connected with its various ap- 




FlG. 6. — A diagrammatic section tbrough a fowl's ^^g about 
sixteen days incubated; al, cavity of the allantois. The allantois 
now completely envelops the embryonic and yolk-sac^, and the 
remaining portion of albumen, alb. The amnion, am, is loosing 
fluid, and very closely developes the embryo, while the yolk, y, is 
seen folded over it. The allantois becomes thinner and thinner 
as incubation progresses, so that at the last its two walls lie in 
direct contact, tlie nuid and cavity entirely disappearing. 

pendages by a narrow umbilicus (Pig. 5, um) in which run 
the stock of the allantois and the solid cord suspending the 
yolk-sac. The allantois still growing rapidly, completely 
surrounds the whole contents of the egg, except at the pole 
opposite to the embryo, where for some little time a small 
portion of albumen remains unenclosed; at this spot the 
diminished white of the egg 'adheres as a dense viscid plug. 

The allantois lies over the embryo, close under the shell, 
being separated from the shell membrane by nothing more 
than a thin membrane formed out of the outer primitive fold 
of the amnion and the remains of the vitelline membrane. 
"With this membrane the allantois partially coalesces, and in 
opening an egg at the latter stage of incubation, unless care 
be taken, the allantois is in danger of being torn in the re- 
moval of the shell membrane. 

On about the sixteenth d'ay the allantois is carried right 
oyer the pole of the yolk opposite the embryo, and is thus 
completed. Deposits of urates now become abundant in the 
allantoic fluid. The loose and flaccid walls of the abdomen 
endose the space which the empty intestines are far from 
fllling, and on the nineteenth day the yolk-sac, diminished 
greatly in bulk, is withdrawn through the umbilicus into the 
abdominal cavity, which it largely distends. Outside the 
embryo there remains nothing now but the highly vascular 
allantois and the practically fluidless amnion. 

By the sixth or seventh day 'the flexure of the body has 
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become less marked, so that the head does not lie so near 
to the tail as on the previous days, and at the same time 
a more distinct neck makes its appearance. Though the 
head is still disproportionately large, its growth now ceases 
to be greater than that of the body. 

WHEN THE FEATHERS BEGIN TO SHOW. 

So early as the ninth or tenth day the sacs containing 
the feathers begin to protrude from the surface of the back 
as papillae, especially prominent at first along the middle 
line of the back, from the neck to the rump and over the 
thiglis, the sacs of the tail feathers very conspicuous. On 
the thirteenth day these sacs, being generally distributed 
over the body, and acquiring a length of a quarter of an 
inch or more, appear to the naked eye as feathers, the thin 
walls of the sacs allowing their contents, now colored ac- 
cording to the breed of bird, to shine through. They are 
still, however, closed sacs, and, indeed, remain such even 
on the nineteenth day, when many of them are of considera- 
ble length. 

On the eighth day a chalky-looking patch is observable 
on the top of the nose. This, by the twelfth day, has be- 
come developed into horny, but still soft, beak. On the thir- 
teenth day nails are visible at the extremities, and scales 
on the remaining portions of the toes. These on the six- 
teenth day become harder and more horny, as does also the 
beak. By the thirteenth day the cartilaginous skeleton is 
completed, and the various muscles of the body can be made 
out with tolerable clearness. 

Ossification begins on the eighth or ninth day. As early 
as the sixth day movements may be seen in the limbs of the 



embryo upon opening the egg. We may conclude from this 
fact that spontaneous movements occur from time to time 
in the unopened egg. They cannot, however, be of any great 
extent until the fourtesnth day, for, up to this time, the em- 
bryo retains the position in which it is formed, viz., that 
with its body at right angles to the long axis of the egg. 

On the fourteenth day a definite change of position 
takes place; the chick moves so as to lie lengthwise in the 
egg, with its head opposite the chorion and shell membrane 
where they form the Inner wall of the rapidly increasing 
air chamber at the broad end. By the eighteenth day the 
fluid in the amniotic sac, in which the embryo lies, has 
entirely disappeared, and the chick is breathing the air 
which it contains. The pulmonary circulation, which has 
been gradually developing since the third day, increases in 
activity, and the circulation of t)lood in the allantois cor- 
respondingly diminishes. 

By the twentieth day the fluid in the allantois Was en- 
tirely disappeared, and the circulation of blood in the allan- 
toic vesicles is quite sluggish. The chick now thrusts its 
beak through its coverings, and breathes the outer air. At 
this time the blood entirely ceases to flow through the 
umbilical arteries into the allantois, and the pulmonary 
respiration now becomes the sole means of its aeration. 
The allantois therefore dries up, and the umibilicus becomes 
completely closed. In from six to ten hours from the time 
of first breathing the outer air, the chick, breaking the 
shell around the broad end of the egg with rapid blows of 
its beak, casts off the dry remains of the amnion and alla- 
nois, and quits its primitive home. 
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THE first factor to be considered in artificial incubating 
and brooding is good eggs. The possibilities of suc- 
cessful incubatiun are far ahead of those of success- 
ful brooding, as we can now place eggs under so 
nearly perfect conditions, that we can do quite as well as the 
old hen in hatching, and even get out a larger percentage 
than an average lot of hens; but in brooding, the old ten 
seems to be still in the lead, under favorable conditions. 
The incubation of an egg is a mechanical process, and if the 
physical laws which control it are thoroughly understood, 
we can supply the needs perfectly by mechanical means, 
but in the artificial brooding of the chick we suibstitute an 
inanimate for an animate body, and can not supply the keen 
instinct which old biddy displays in caring for the individual 
wants of her brood, and especially of the weaker members 
of it. Wo can supply the mechanical requirements of hatch- 
ing, because they are practically one — we 
guard against outside influences and keep a 
certain fixed condition within a limited body 
a few feet square. In brooding and raising chickens, 
we cannot make an animate body to move around with them, 
to let the strong forge ahead, and coddle and feed the weaker 
ones and nurse them along until they have vitality and pug- 
nacity enough to fight their way to maturity. 

The vicissitudes of temperature outside of the brooders, 
coupled with a disinclination of a part of the brood to eat 
and care for themselves are what make artificial raising so 
hard, and it is impossible to make an animate body to cod- 
dle these weaklings along. It 'is very obvious, therefore, 
that t"he smaller number of weaklings we have, the larger 
will be the percentage we may expect to raise. While there 
are machines that are so poorly designed to meet the proper 
requirements of incubation that the chicks do not mature 
well ripened, no machine can hatch a strong, vigorous chick 
from an imperfect egg, so I say, the egg is the first thing to 
be looked to, to se.e that we have strong chicks to lirood after 
they are hatched, and not a lot 'of weaklings that will need 
coddling and nursing, for it is the percentage we raise suc- 
cessfully that tallies on the side of profit. 

■ Various manufacturers have put out machines that can 
but imperfectly do the work for which they were intended, 
but are yet capatjle of hatching a percentage of the best 
eggs, and when their customers complain of poor hatches, 
the whole blame has been thrown on tlie eggs. If the chicks 
could not be raised in their brooders it was the fault of the 
eggs and not the brooder, which migiht be of ill-design. The 
old operator knows by experience just how far the trouble 
should be laid to the eggs, the incubator or the brooder, as 
he compares the present with the past, and he thus has the 
key to the situation. The young operator, the beginner, 
however, has no past experience with which to compare the 
present, and he often secures poor tools to work with, from 
the egg to the machine with which he attempts to incubate 
it, and the brooder to which the chick is intrusted. The 
oonsequeace is tbftt after being buffeted from pillar to post 



for a season he finds at the close that he has a handful of 
miserable looking chickens, which feel more miseralale than 
they look, a depleted bank account (if he had one), a lot of 
bills to meet and nothing with which to pay them. Then the 
cry goes up in the neighborhood, "So and so failed in the 
Chicken business. There is nothing in it." So it is well for 
the beginner to select his tools with care if he wishes to suc- 
ceed. That he can succeed is proved by the success of hun- 
dreds who are making money out of the business. 

When designing to secure good eggs, we need to go back 
of the care and feed, to the blood. We can not take a flock of 
Inbred scrubs, the brothers and sisters of which iave been 
interljreeding for years, and expect to secure eggs that will 
hatch strong chickens. With a perfectly constructed ma- 
chine we can coax a percentage of these eggs to hatch, but 
we have no animate body to coax and coddle the little weak- 
lings into trying to make a live of it. 

In selecting the breeders, do not haggle too much on 
price, neither try to buy too many fancy points, but secure 
your stock from some breeder who has for years been breed- 
ing for strong, vigorous birds, and who has raised his flocks 
on free range. This latter factor is of as much importance 
as good blood. There is a wide difference in the eggs from 
stock raised on free range and those from the hen that was 
restricted and pampered when growing. It is often neces- 
sary to confine the layers to a limited run during the breed- 
ing season, and just as good results can be secured, pro- 
vided the stock was allowed free range when growing. 

Having selected a good vigorous pen of birds, our next 
step is to keep them in the best of health by proper care and 
feeding. It is not necessary to erect elaborate laying houses, 
but it is necessary to have a good warm roosting room, not 
so very large, and a goodly-sized scratching shed, open to 
the south, to make a warm shelter out of doors — a play- 
ground for the birds, as it were, where they can get fresh air 
and exercise during the stormy weather of the winter 
mouth, without being exposed to the cold rains and colder 
winds. > 

Plans are now designed for building correct laying 
houses so cheaply that there is no excuse for quartering 
breeding stock in ill-conditioned buildings. If you can not 
start in the business with the first elements of success in 
your favor, it is best not to start at all. It is very often not 
so much the lack of money, as a very few dollars, coupled 
with a large stock of push and energy, will make and keep 
things right from the start. 

Having our layers properly housed we need to feed 
them in such a manner that their digestive organs will be 
kept in good working order and the material necessary to 
health and egg production be supplied. First we need fresh 
water, as without a large percentage of liquid the vital func- 
tions can not be carried on. It not only aids digestion and 
assimilation, but it helps to wash out the impurities of the 
blood caused by the chemical changes going on in the ani- 
mal economy. After water comes grit, as without grit PO 
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species of bird tliat feeds on grain can digest its food prop- 
erly, a large proportion of it going to waste. 

Corn should form at least one-third of the food. Corn 
is the most easily digested grain food, and forms the basis 
for egg production, when aided by the proper accompani- 
ments, green food and meat. Wheat has good feeding value 
and should form another third of the grain ration. Green 
food, such as boiled clover, should form about twenty-flve 
per cent. Clover is one of the most healthful stimulants that 
can be given fowls. It should be cut about one-fourth inch 
long, not ground in powder, as one of its values is the bulk 
it gives to an otherwise so,§gy mash. Cabbage, turnips and 







BAXRED PI,YMOUTH ROCKS. 

Standard Weights \ S"'\'i¥ ^'"^"^^■S°,?^''lf; ^ P°"n<is. 
( Hen, 1% pounds; Pullet, 6}^ pounds. 

Characteristics— Cost of raising to maturity, |0. 75. Annual cost of keeping, |0,90 Aver- 
age egg yield per year, 175, Average number of eggs to pound, 8J^. Hardy constitution. 
They, are good as foragers; can stand confinement; are fine as sitters and good a.s 
mothers. Grain and flavor of flesh good. 

potatoes can be fed as a change. Eight to ten per cent meat 
scraps should be given. Green bone contains a large per- 
centage of fat, in not as digestible a form as secured in corn, 
while lean meat, such as horse flesh or pressed beef scraps, 
gives the nitrogenous food that meat is designed to supply. 
Both green food and meat are necessary to perfect egg pro- 
duction, and eggs from confined stock not supplied with 
them are worthless for incubation. During the cold weathel 
care should be taken that the eggs are not chilled. Only per- 
fectly formed eggs should be selected for incubating. Thin- 
shelled or odd, irregularly-shaped eggs should be sent to 
market. The very small and very large ones should also be 
discarded. Having secured the best eggs possible, select an 
incubator that meets the natural conditions. The two prin- 
cipal factors of the incubation of an egg being warmth and 
fresh air, we will consider something of their properties. 
It must be remembered that from the first moment the germ 
commences to incubate it becomee a living animal and is 



subject to the same laws which control growth after exclu- 
sion, though limited in its powers and dependent upon ex- 
ternal influences. 

NATURAL INCUBATION. 

In order to understand the requirements of artificial in- 
cubation we shall need to first consider the observed facts 
in relation to the natural processes, by a comparison of 
which the general principles common to all may be deduced. 
If left to herself a hen will prepare a shallow receptacle for 
the eggs, to aggregate them in a space that may be covered 
by the incubating body and will keep in the warmth. 

When a hen becomes broody after laying a clutch of 
eggs the plexus (network or interlacement of 
blood-vessels) of the organ of incubation is 
developed, which consists of an arterial 
plexus ramifying beneath the integument of 
the abdomen, and form, by their unions, a 
rich network of vessels which becomes truly 
extraordinary in the time of hatching. Thus 
the warm blood is brought to the surface 
which is opposite the eggs, bringing the lat- 
ter to a temperature that approaches more 
nearly to that of the blood of the fowl than 
they would otherwise be brought. 

After this preparatory stage a hen sits 
on the eggs more or less constantly for about 
twenty days, from time to time moving them 
about in the nest, probably adjusting them 
to her own comfort. As a rule, the larger 
number of a sitting of eggs will become ar- 
ranged in a circle, with the broad ends form- 
ing the circumference. This seems to be due 
to the hen's turning or shifting her position 
on the eggs, and to the shape of the body of 
the hen and of the egg Itself. During the 
latter stages of incubation the broad end be- 
comes very slightly elevated, which is due 
in part to the nest becoming more hollow, 
and to the bulk of the contents of the egg 
being situated in the small end, making that 
portion of it.the heaviest. 

In settling on the nest the hen makes a 
slight movement with the body from side to 
side, which partially separates the eggs and 
forces them out in the feathers, only a com- 
paratively small surface of each eggs coming 
in contact with the incubating body. Over 
a greater part of that portion of the egg op- 
posite the hen's body a layer of down and 
feathers intervenes, which also covers the 
outer end and the remaining portion of the surface. Many 
times the feathers on the abdomen either fall or are plucked 
off during incubation, and the eggs are then brought into 
direct contact with the warm body. 

The number of times the hen will leave her nest, as well 
as the period of remaining away from it, varies with differ- 
ent hens, and the state of the weather. ' In very warm 
weather the hen often rises in the nest and throws her feath- 
ers out to cool her body, thus partially uncovering the eggs. 
If the weather be excessively warm during the latter sUges 
of incubation the chicks will often be found dead in the 
shell. For a few hours before first breaking the shell the 
laoored breathing of the chicks can be heard, with an occa- 
sional pip and chirp, and the eggs sweat. After exclusion 
the chicks at first sweat profusely, are highly sensitive to 
the slightest current of air, and huddle close to the hen'i 
body for warmth. 

In natural incubation the egge are thu« placed beneatl^ 
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a heat-generating body, and covered in -Witli down and 
feathers. In this position they are warmed principally by 
cond'uction, and secondarily by diffusion or conveyance — 
both interior and exterior of the shell. An unincubated egg 
is a very poor conductor of heat. The shell, however, is 
one of the very best conductors, and to it the more uniform 
heating of the egg is at first due. In illustration, if a piece of 
muslin be smoothly wrapped around an egg, it may be held 
in the flame of a lamp until the whole egg is hardened with- 
out the muslin burning, so rapidly does teie shell conduct the 
heat away. 

In addition to the high conducting power of the shell, 
through the rapid development of the vascular 
system (consisting of blood vessels), the blood 
circulation soon aids in the distribution of the 
external warmth. Moreover, in natural incu- 
bation we have supplementary external aids of 
considerable value; i. e., the tendency of the 
heated air to diffuse downward through the 
feathers covering in the eggs, as well as out- 
ward, and of the feathers to hold, entangled 
around the eggs, a comparatively large volume 
of warm air. The air in contact witli the heat- 
ing body becomes warmer than the outside 
atmosphere, and tends to diffuse outward 
through the feathers, cooler air taking its place, 
though any rapid movement is held in check by 
frictional resistance. Thus it is seen that the 
heat is to a large extent retained around the 
eggs by the maze of fluffy feathers. 

TEMPERATURE OF THE EGGS. 

I find the temperature of the eggs will 
average up at the end of the first day of incuba- 
tion at about 97% degrees; at the end of the 
second day at 98%, and from this time on 
will gain uniformily one-fourth degree a day 
until the end of the eleventh day, having a 
temperature at that time of about 100% de- 
grees. During the next two days the tempera- 
ture rises to 101% or 102 degrees, and remains 
more or less stationary at 102 until the end of 
incubation. 

The eggs tested were from a mixed lot' of 
hens, and the sitters wore common barnyard 
fowl. The figures given are the average of 
from five to eight registrations each, and rep- 
resent, for the most part, the temperature of 
the great mass of the egg only, the temperature 
of the blood in the vascular system probably 
being somewhat higher. 

The thermometer used was made especially for the pur- 
pose, and contained the least possible mercury, and had the 
laigest amount of surface exposure that it was practicable 
to make. The instrument was So delicate that it would reg- 
ister from four to six degrees above the temperature of the 
air when exposed to the radiant heat an inch from the palm 
of the hand, and was sufficiently delicate to show a differ- 
ence of half a degree in different parts of the egg. 

GETTING THE TEMPERATURE. 

In testing, the eggs were removed from the nest and 
wrapped in warm flannel; a small hole, abqut one-eighth of 
an inch in diameter, was cut in the broad end of the egg, 
and the thermometer, already warmed to 98 degrees, was 
quickly introduced into different parts of the egg without 
mixing the contents any more than possible. A correction of 
two-fifths of a degree- was allowed, which probably more 
than covered the amount of heat lost. A difference of half a 
degree cculd be detected between the temperature of the 



center of the egg and the parts near the surface, while one 
side seldom registered as much as one-fourth degree higher 
temperature than the opposite. Only eggs that were well 
covered were taken, and only those containing live germs 
counted. Infertile eggs fanged from 96 to 98 degrees 
throughout the hatch. 

The one or two fertile eggs left in the nest in each sit- 
ting hatched by or before the close of the twenty-first day, 
and in all but three dead germs were found. All the eggs 
showed a remarkably uniform temperature at the different 
periods, seldom varying as much as one degree either side 
of the figures given. 




WHITB Pl^YMOUTH ROCKS 



Standard Weights 



i Cock, 9% pounds; Cockerel, 8 pounds. 
I Heu, lYi pounds; Pallet, 6J^ pounds. 



Characteristics^Cost of raising to maturity, $0.75. Annual cost of keeping, $0.90. 
Average ^z^ yield per year, 175. Average number of eggs to pound 8J^ . Hardy consti- 
tution. They are good as foragers; can stand confinement; are fine as sitters and 
good as mothers. Grain and flavor of flesh good. 

Notwithstanding the delicacy of the thermometer used, 
it is probably impossible to get the temperature in the reg- 
ion of the germ-spot, or later of the blood in the vascular 
system before the t/welfth day, with so crude an iuatrument 
as a thermometer. The egg undoubtedly attains a superfi- 
cial temperature at. first of 100 degrees over that portion 
which is in immediate contact with ths incubating body, and 
during the first days of incubation tlie germ must partake 
of that temperature to a greater or lesser extent, as it lies 
immediately beneath the shell in the neighborhood of that 
portion which is nearest the source of warmth. 

THE MAXIMUM TEMPERATURE. 

The great body of the egg, however, does not reach its 
maximum temperature until the twelfth or thirteenth day. 
By this time the allantois (a membranous sac-like appen- 
dage, for effecting oxygenations and other changes in the 
blood, developed from the hinder parts of the alimentary 
tract in the embryo of mammals, birds and reptiles) extends 
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thi-ee-fourths of the way around the egg, and its blood-ves- 
sels lie immediately beneath the chorion (the membrane 
which encloses the contents of the egg after incubation 




HUFF FI<YMOUTH ROCKS, 

STA>inARn WurnHTt! i '^°'='^' '5^ pounds; Cockerel, 8 pounds. 
STANDARD WEIGHTS j jj^^^^ ,j^ pounds; Pullet,6J^ pounds. 

Characteiistics — Cost of raising to maturity, $0.75 Annual cost of keeping, 
50.90. Average egg yield per year, 175. Average number of eggs to pound 8^/. 
Hardy constitution. They are good as foragers; can stand confinement; are fine 
as sitters and good as mothers. Grain and flavor of flesh good. 



starts) and sliell membranes, while the vessels of the yolk- 
sac have nearly enclosed the yolk. It will thus be seen that 
the heat applied to any one portion will at this time be rap- 
idly diffused by the blood throughout the contents of the 
egg. 

TEMPERATURE OE THE HEN. 

If during the first few days of incubation we 
place a suitable thermometer beneath the hen, in 
about the same position as the eggs are placed, 
there will be imparted to it a temperature of about 
101 degrees only, although a glass placed in the 
rectum will register from 109 to 110, and if the hen 
is killed without bleeding, an opening quickly 
made through the side, and a delicate thermometer 
thrust laLo the region of the heart, it will register 
from 112 to 112i.^ degrees. By the end of the first 
week of incubation the temperature in the rectum 
will be about 109; by the end of the second week it 
will have fallen to 108; and sometimes by the end 
of the third week to 106 degrees. One hen with a 
rectum temperature of 106 at the end of incubation 
was killed the fourth day following, and was found 
to have a temperature in the region of the heart 
of UO. 

RELATIVE POSITION OF THE EGG. 

During the early stages of incubation the eggs 
cannot be said to be, to any great extent, in direct 
contact with the incubating body, as a layer of 
down feathers intervenes; but, as inculcation 
progresses, the feathers covering the alDdomen 
either fall or are plucked off; so that, notwithstand- 
ing the greater body temperature of the hen at the 
commencement of incubation, the temperature of the surface 
which imparts the warmth to the egg is not much inferior 
during the latter stages of incubation to that of the earlier, 
owing to the change in the relative position of the egg, and 
to tli3 greater arlvancement of the incubating plexus, whicli 



brings more and more warm blood to the surface of the 

abdomen. 

The eggs themselves develop very little heat up to the 
eleventh day. By the eleventh day the struc- 
tural development of the chick is ahout complete, 
and from this time on less external, warmth is 
required to maintain its temperature, a small 
amount of heat being now developed by the chick 
in the absorption and oxidation of the remaining 
nutrient material. The chick is growing rapidly, 
and soine little excretion is appearing in the allan- 
toic fluid (fluid' enclosed in the allantois) and in 
the intestines. 

HIGHER SUPERFICIAL TEMPERATURE. 

Although up to the twelfth or thirteenth day 
the great mass of the egg has a somewhat lower 
temperature than 102 degrees, it is probable that 
it has a superficial temperature in the neighbor- 
hood of the germ of from 100 to 100% degrees even 
at first. This assumption is based upon the fact, 
noted from a series of careful experiments, that if 
the eggs are maintained at a temperature rising 
from 98 to 100 degrees, the development at seven 
days is from twenty-four to thirty-six hours be- 
hind that of the same period under natural incuba- 
tion. When the eggs are incubated at an initial 
temperature of 100% degrees, gradually rising to 
102 by the eleventh day, and maintained at that 
degree for the balance of incubation, the chicks 
are usually all excluded by the middle of the twen- 
ty-first day; that is, if the eggs are not subjected 
frequent and prolonged exposure to a cold atmos- 
In the latter case the eggs will need to be maintained 
at a higher temperature during the entire period. When the 
eggs are maintained at a temperature of 100% to 102 degrees, 
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BUFF WYANDOTTES. 

Standard Weights i 9°'^W<^ pounds; Cockerel, 7;/ pounds. 
( Hen, 614 pounds; Pullet, 5K pounds. 

Charsicteristics— Cost of raising to maturity, $0.70. Annual cost of keeping 
0, Average egg yield per yefr, 175. Average nnmber of eggs to pound 9 
Average constitution They are good as foragers; can stand confinenient; kre 
tine as sitters and good as mothers. Grain and flavor of flesh good. 

and subjected to little or no exposure to a cold atmosphere, 
the embryonic development is found to correspond approx- 
imately to that under natural incubation. 

The reader will bear in mind that the temperature of the 
?gs is spoHej; ot. ami not tbat registered by the tbermoraeter. 
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SUVBR I,ACBB WYANDOTTBS. 



Standard Weights 



Cock, %yi pounds; 
Hen, 6}^ pounds; 



Cockerel, VA pounds. 
Pullet, 5j^ pounds. 



Characteristics— Cost of raising to maturity, $0.70. Annual cost of keeping, 
$0.80. Average egg yield per year, 175. Average number of eggs to pound, 9. 
Average constitution. They are good as foragers; can stand confinement; are fine 
as sitters and good as mothers. Grain and flavor of flesh good, 

COOLING THE ECCS. 

If an abundance of food and water is placed where it 
will be accessi'ble to the hen when she leaves the nest, it 
will be found that, if left to herself, a successful sitter re- 
mains on the eggs two, three and even four days at a period 
without leaving them. In exposing eggs to the atmosphere 
two facts must be taken into consideration. When the hen 
returns to the nest the eggs quickly regain their normal 
temperature; while, when the eggs are removed from an 
incubating chamber under artificial incubation, they are 
some time warming up when replaced. It has been 
held that the eggs need to be cooled in order to ab- 
sorb fresh oxygen, but this view arose through ig- 
norance of the laws controlling the movement of 
gases, and is entirely fallacious. It is well, however, 
to cool the eggs when incubating during warm 
weather, or else run the temperature a trifle lower. 

APPLICATION OF HEAT. 

As was shown in an earlier part of this article, 
100% degrees at the initial stages, gradually rising 
to 102 degrees by the eleventh day, is probably the 
correct incubating temperature for hen eggs. We 
have now to consider how we are to maintain them 
at that temperature. The atmospheric conditions 
to be maintained during incubation will be dis- 
cussed under the head of ventilation. 

In artificial incubation an equable distribution 
of heat over a comparatively large surface is first 
to be desired. This is very difficult of attainment, 
the reasons for which are oibvious. 

In the first place, as a basis of discussion, let 
us 'take an incuibating chamber say thirty-six 
inches square, twelve inches in height, with egg 
trays placed five inches from the bottom. Such 
a chamber will hold 360 duck or- 400 chicken eggs. 
This is as large as it has been found practicable to 
make a hot-air machine, and about as small as it is 
eepnpjnical to rofthe pwe heated through the agency 



of hot water. We will say the heating body com- 
prises the entire upper surface of the chamber. 

AN UNEQUAL TEMPERATURE. 

We will now suppose the heating surface has 
been brought to a uniform temperature by some 
means, and all the direct heat rays given off of 
equal energy. If we now place several thermome- 
ters in the machine, and note their temperature, 
we will find those in the center registering the 
highest, those a little farther towards the sides a 
lesser temperature, and those nearest the sides the 
lowest. It is evident that the sides are giving off 
less radiant energy than they are absorbing, caiB- 
ing a loss of heat to the chamtier. As it is quite 
impracticable to make a case that is a perfect non- 
conductor, we shall always have this feature to con- 
tend with. The loss of heat energy isfelt to the great- 
est extent in that portion of the chamber near the 
sides, for the reason that radiant heat diminishes in 
intensity as the square of the distance from the 
radiating surface increases. The distance being the 
greatest at the center of the chamtier from the sur- 
face where the loss of warmth occurs, that portion 
is the least affected. 

EQUALIZING THE RADIANT ENERGY. 
We will now consider the effect of equalizing 
the radiant heat within the chamber by creating 
inequalities of temperature in the heating body. This 
may be done for any particular temperature, by 
directing the flow of hot water or air over the heating body, 
but the same inequalities will not answer for all tempera- 
tures. For instance, we will say that the temperature of the 
air around the machine is 80 degrees, the highest atmospheric 
temperature in which any machine should be operated. 

At this temperature the loss of warmth through the 
medium of the walls or casing of the chamber is at its min- 
imum. We now diiect the flow of hot fiuid in such a manner 
that it warms the heating body near the walls of the cham- 
ber to a certain degree of temperature ahove that at the 
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POPULAR Weights 



SINGLE COMB WHITE LEGHORNS. 

No Standard Weights. 



Cock, 5 pounds 
Hen, 4 pounds. 



Characteristics — Cost of raising to maturity, $0.40. Annual cost of keeping 
$0.75. Average egg yield per year, 190. Average number of eggs to pound, 10 
Hardy constitution. They are fine as foragers ; can stand confinement; are non 
sitters and poor as mothers. Grain and flavor of flesh poor. 



center, the temperature of the Intermediate points being 
graduated proportionately. If we have correctly estimated 
the difference in temperature required, we will now find that 
the greater radiant energy given off hy the heating body 
near the walls of the chamber offsets exactly tliat which is 
absorbed, and thermometers now placed in different parts of 
the chamber will show that they are all receiving the same 
amount of radiant heat. We will now take this machine, the 
hatching chamber of which Was equally heated when sur- 
rounded by an atmospheric temperature of 80 degrees, and 
place it under an atmospheric temperature of thirty-five 
degrees, about the lowest temperature in which any ma- 
chine should tie operated. The loss of warmth is 
now at its maximum, and we find that the greater 
warmth of the heating body near the walls of the 
chamtier no longer offsets that a'bsorbed. We shall 
therefore need to increase the inequality of temper- 
ature of the heating body under the new condi- 
tions. It is thus obvious that an incubating chamber 
cannot'be constructed so that it will maintainthe eggs 
at an equable temperature under all conditions, and 
that the best we can do is to construct the chamber 
so that it will have an equable temperature when 
placed in the mean of the atmospheric temperatures 
in which it is going to be operated. If this is done, 
and the walls are properly constructed, the greatest 
variation need not be more than a degree, or possi- 
bly a little less. The corners will show the greatest 
variation, for the reason that the surface of absorp- 
tion (the wall area) is relatively larger at these 
points than the surface of the heating body. 

To offset any differences in temperature, the 
relative position of the eggs should be reversed. 
This may be quickly done by simply turning the 
trays around so that the cool side takes the place 
occupied by the warmer. If this is done twice a 
day, say when the eggs are turned, a difference of 
a degree in temperature will do no harm. Even 
greater differences of temperature in the different 
parts of a machine may be offset, to a greater 



extent, by shifting the location of the differ- 
ent trays. 

THE HEAT MUST BE REGULATED. 

Let us suppose the hatching chamber to have 
an equable temperature, and tlie temperature of the 
heating body, as well as that of the outer atmos- 
phere, to remain stationary throughout the entire 
period. Prom our present point of view all the eggs 
would thus be under perfect thermal conditions if 
they were at the proper temperature to start with. 
This is practically a theoretical condition, for in 
practice we will need to regulate the temperature of 
the heating body so that the heat given off by it will 
be just sufficient to offset that lost by the chamber 
when placed under various outer atmospheric tem- 
peratures. We can reduce the temperature of the air 
and eggs without reducing the temperature of 
the heating body by giving more ventilation, and 
thus replace the warmer air with that of a lesser 
temperature; but this method is not a desirable 
one, the reasons for which will be cited when con- 
sidering the subject of ventilation. 

Before considering the regulation of the tem- 
perature of the hatching chamber, however, we will 
need to know when its temperature is at the de- 
sired degree; or what is of more importance, and 
sometimes considerably harder to ascertain, what is 
the degree of ^temperature of the eggs. 

A GOOD THERMOMETER. 

To start with we shall need to secure a good thermome- 
ter. Many comparatively new glasses are still put out, and 
after the tube ages they register half a degree or more high. 
This will not make much difference if we know what the cor- 
rection is. In scientific work requiring their use the thermom- 
eters are always tested from time to time, and the cor- 
rection ascertained. After a thermometer is a year and a 
half or two years old, further aging will change it very lit- 
tle. A new glass will change the most during the first six 
months, at which time some manufacturers graduate and 
place them on the market. 
There should always be a good standard thermometer on 
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.„ ^Characteristics— Cost of raising to maturity, $0.40. Annual cost of keepine 
$0.75 Average egg yield per year, 190. Average number of eggs to pound, 10. 
Hardy constitution. They are fine as foragers; can stand confinement, are non- 
sitters and poor as mothers. Grain and flavor of flesh poor. 
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every place, so when a new glass is bought, it will be easy to 
learn the correction, if any, and to test it from time to time 
afterwards. A good way to test a thermometer is to place it, 
together with one known to be correct, in a body otf water 
which has been previously heated to 105 degrees. Allow 
the water to cool down gradually, and note the temperatures 
of the two as they fall through five degrees. The water will 
need to be continually stirred, for otherwise all kinds of 
temperatures can be detected in it, and we would not know 
when the two thermometers were receiving a like amount 
of heat. 

THE TEMPERATURE OF THE EGG. 

To ascertain the temperature of the egg without break- 
ing it is impossible with the use of the ther- 
mometer. If we place a thermometer so that 
its bulb rests upon a fertile egg, it does not 
necessarily give us the temperature of all the 
eggs, or even the majority of them. Never- 
theless, it Is the best way to run a machine 
in which the eggs are warmed by radiated 
heat. In machines in which the eggs are 
heated by simple contact with warm air, a 
hanging thermometer, the bulb of which is 
suspended half an inch above the eggs, will 
give the general temperature of the chamber, 
which should in this case be run at 102%. 
This gives an egg a temperature of 100 de- 
grees at the start, and 102% to 103 at the 
finish, which gives the best average results. 

The means to be employed to keep the 
chamber at a constant temperature must rest 
with the manufacturer. The regulator 
should be simple and effective. The applica- 
tion of heat and the regulation of tempera- 
ture in artificial incubation should Tje made 
as uniform as it is possible to make it. There 
are atmospheric conditions that are of equal 
importance as an even temperature, and 
which are equally "as hard to maintain, and 
if we allow one condition to vary here, and 
another there, we cannot expect to get the 
best results. In fact, unless there is an 
equal balance between the heat and atmos- 
pheric conditions,- incubation cannot be car- 
ried to a successful exclusion. 

There is a certain incubating tempera- 
ture to be maintained for the best possible 
results to be produced, and certain mechani- 
cal and atmospheric conditions to be oibserved! 
from the time the egg is laid until the exclusion of the 
chick. Simply because a puppy will live for fifty minutes 
under water, are we to leave him out in every shower; or, 
because the human body can exist under a temperature of 
300 degrees in a dry air, do we wish to run the temperature 
of our living rooms up to that degree two or three times a 
day? The vicissitudes of temperature, climate, and other 
conditions under which living organisms will continue to 
exist, are extreme, in deed, and the limitations are usually 
proportioned to the changes the individual has normally to 
withstand; but in all organic life the highest development 
is only attained under particular, narrow, and usually well 
defined limits. The incubator, therefore, that has the best 
regulator for maintaining an equal temperature has a long 
advantage over its competitors in hatching strong, healthy 
chicks. 

VENTILATION. 

In natural incubation the eggs are placed in a respira- 
blo fluid which surrounds the earth and forms its atmos- 



phere. This fluid, which is known as the atmospheric air, 
is composed by volume of twenty-one parts of oxygen and 
seventy-nine of nitrogen. Air also contains 1-2500 volumes 
of carbon dioxid, some aqueous vapor, and small, varying 
amounts of ammonia, nitric acid, ozone and organic mat- 
ter. Its constituent gases are not chemically united, but are 
mixed mechanically. It may be spoken of as oxygen diluted 
with nitrogen, the oxygen being the active and the nitrogen 
the neutral body. When air is inhaled into the lungs the 
oxygen is separated from the nitrogen. It unites with the 
carbon in the blood and is expelled as carbonic acid gas, 
more properly called carbonic anhydrid or carbon, dioxid, a 
gaseous compound of twelve parts by weight of carbon and 







UGHT BRAHMAS 



Standard Weights 



Cock, 12 pounds; Cockerel, 10 pounds. 
Hen, 9% pounds; Pullet, 8 pounds. 



Characteristics — Cost of raising to maturity, $0.90. Annual cost of keeping, $0.90. Aver- 
age egg yield per year, 150. Average number of eggs to pound, 7. Hardy constitution. 
They are fair as foragers; can stand confinement; are heavy as sitters .and clumsy as 
mothers. Grain and flavor of flesh fair. 

thirty-two of oxygen. Diffusing inward through the shell, 
the air reaches the covering membrane of tihe egg, which, 
being thin and moist, offers no serious impediment to its 
passage inward, the transmission being effected with perfect 
ease. A partial separation, however, is effected, for, whereas 
atmospheric air consists of twenty-one volumes of oxygen 
and seventy-nine of nitrogen, air contained in the egg con- 
tains about thirty-three per cent of oxygen. 

If an egg be varnished over before incubation com- 
mences, and the air thus excluded, there will be sufficient 
oxygen already within the shell to suffice for the develop- 
ment of the blastoderm (that portion of the ovum from 
which the organs of the embryo are formed), up to a:bout the 
fifteenth hour of incubation, and the life of the germ is not 
destroyed until between the twenty-fourth and thirtieth 
hour, but a fresh supply of oxygen is essential to further de- 
velopment. That is, in order tbait the nutritious yolk may 
be afforded to the nutrition of the embryo, it is necessary 
that it should undergo some changes in which the atmos- 
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pheric air is concerned, as in the germination of seeds, and 
during the development oi: the em'hryo its blood requires 
aeration as much as that of the adult animal. In nearly the 
whole stage of development there is a general or interstitial 
(pertaining to an interstice or narrow space between parts 
of the embryo) respiration, or a change essential to life, 
produced by oxygen in all the substances of the embryo and 
of its accessory parts, which, as the embryo is more per- 
fectly formed, takes place more actively in particular organs 
only. As soon as a peculiar nutritive fluid and a central pro- 
pelling organ are produced, this fluid is exposed on the ex- 
panded surface of tlie yolk to the influence of the oxygen 
absorbed in the albumen. This blastodermic expansion, or 
vascular area, throws out villi (hair-like processes found on 
certain membranes) from its under surface to absorb the 
yolk, which, in a partially assimilated condition, is trans- 
ferred to the blood-vessels that ramify over its surface. Thus 
it acts as the organ of circulation, respiration, and nutrition. 
As the vascular area rapidly spreads over the yolk, it 




BUFF COCHI^S. 



Standard Weights 



I Cock, 11 pounds; Cockerel, 9 pounds. 
' Hen, 8% pounds; Pullet. 7 pounds. 



Characteristics — Cost of raising to maturity, $0.85. Annual cost of keeping, 
$0.90. Annual egg yield per year, 140. Average number of eggs to pound, 8 
Average constitution. They are poor as foragers; can stand confinement; are 
fair as sitters and mothers. Grain and flavor of flesh poor. 

continues to act as the chief organ of absorption and diges- 
tion, but its importance as a respiratory organ gradually 
diminishes. In its stead a special respiratory and excretory 
organ (an organ cfor getting rid of waste matter) is devel- 
oped in the allantois. The allantois also serves a nutritive 
function, for by It the denser portion of albumen is ulti- 
mately enclosed and absorbed. It is very vascular, and un- 
til the last few hours serves as the chief organ of respira- 
tion, the oxygen gaining access to it through the coverings 
of the egg, with which it is in contact. 

The passage of carbon dioxid and hot watery vapor out 
oi the blood, and of oxygen into it, is the essence of the 
respiratory process and thus a membrane with blood on one 
side, and oxygen on the other, is all that is absolutely nec- 
essary to effect the purification of the blood. Blood holds 
in solution rather less than half its volume of gases, two- 
thirds of which is carbon dioxid, less than one-third oxygen, 
and not one-tenth nitrogen. It contains rather more oxy- 
gen gas than could be held in solution by water, not in a 
free state, but held in some sort of loose chemical combina- 



tion with a constituent of the blood. The functions of the 
blood are to supply nourishment to, and take away waste 
matter from all parts of the body. It is absolutely essential 
to the life of every part of the body that it should be lir such 
relation with a current of blood that matters can pass freely 
from the blood to it, and from it to the blood, by diffusing 
through the walls of the vessels in which the blood is con- 
tained. 

VENTILATION A VITAL NECESSITY. 

Carbon dioxid is constantly generated in the body, and 
is, therefore, to a certain extent, one of the natural constit- 
uents of the blood; but, when not promptly thrown off, its 
action becomes quickly injurious. When an egg is covered 
with an impermeable varnish, or the mutual diffusion of the 
gases on either side of the shell is in any way sufficiently 
prevented, what is called asphyxia takes place, and the em- 
bryo soon dies. This is caused by lack of oxygen and excess 
of carbon dioxid in the blood. It is not necessary to close 
the pores of the shell to bring on asphyxia, but this condi- 
tion can be effected either wholly or in part by de- 
creasing the proportion of oxygen, or increasing 
that of the carbon dioxid in the surrounding 
medium. 

The proportion of carbon dioxid naturally ex- 
isting in the atmosphere may be assumed as inof- 
fensive, but all increase is more or less deleterious. 
A cubic foot of air of average purity contains a little 
less than a cubic inch of carbon dioxid. When this 
amount is Increased to eight or ten per cent, the 
vital activity is sluggish, and when raised to twelve 
or fifteen per cent it is speedily destructive to the 
life of the germ. The cause of this is obvious. 
Other things being alike, the rapidity of diffusion 
between two gaseous mixtures depends on the dif- 
erence of the proportions in which their constitu- 
ents 'are mixed; it therefore follows that the more 
nearly the proportion of carbon dioxid on the one 
side of the membrane approaches that on the other, 
the slower will be the diffusion of carbon dioxid 
outward, and of oxygen inward, and the more 
charged with carbon dioxid and defective in 
oxygen will the contents of the egg become. And, 
on increasing the proportion of carbon dioxid in 
the outer air, a point will at length be reached 
when the change effected is too slight to relieve 
the respiratory blood of its carbon dioxid, and 
to supply it with oxygen to the extent required 
for its aeration. ' 

Thus we can appreciate the vital necessity of ventila- 
tion, or the purification of the air surrounding the egg, 
which is essentially the dissipation of the carbon dioxid ex- 
haled, and the replenishing of the oxygen consumed. The 
purification of the general atmosphere is maintained by 
various agencies of nature. By the law of diffusion all gases 
intermingle, so that where impurities are set free at any 
point they tend to diffuse away, and thus become weakened 
or lost in the great body of the atmosphere. The mixture 
of large masses of air and the dispersion and dilution of 
local impurities are also affected by the winds. Gaseous 
exhalations are washed out and absorbed from the atmos- 
phere by the fall wf rains. The earth's vegetation absorbs 
and consumes carbon dioxid, while the oxygen is set free. 
The oxygen of the air slowly burns up the numberless com- 
bustible vapors and contaminations which are thrown into 
it. By these means the earth's atmosphere is constantly 
maintained respirable and pure. 

A CURRENT OF AIR UNDESIRABLE. 
As has been shewn, in natural incubation a spontaneous 
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iniermixture or diffusion of the gases takes place through 
the coverings ol! down and feathers, though fhey are suffi- 
ciently dense that any current in an outward and inward 
direction is prevented by frictional resistance. The latter 
aids in keeping in the warmth, and also in the rotting of 
the shell. That is, the carbonate of lime, of which the shell 
is composed, absorbs moisture. Carbonate of lime, how- 
ever, is altogether insoluble in pure water, while water satu- 
rated with carbon dioxid dissolves 1-1500 part. Water, under 
ordinary circumstances, absorbs rather more than an equal 
volume of carbon dioxid. For its own temperature, the ex- 
haled carbon dioxid is saturated with aqueous vapor; a part 
of both being condensed by the shell. Thus the ovum itself 
furnishes the means for the disintegration of the particles 
of the shell — the carbon dioxid rendering the carbonate of 
lime soluble in the water or moisture, which is always pres- 
ent. Although a free exposure of the egg to the atmosphere 
is indispensable to the development of the em'bryo, yet a 
current of air is exceedingly undesirable, as the rapid cir- 
culation of the atmosphere would be attended witb 
the quick dissipation of the moisture and carbon 
dioxid. 

THE RELATIVE HCIIHIDITY. 

The rapid movement of the air around the eggs 
has yet other and equally deleterious effects, but 
they all, however, involve the same principle, 1. e., 
the drier air, and the more it is agitated so as to 
bring fresh currents in contact with the moist sur- 
face, the more rapidly does evaporation take place. 
The effect of warmth is also to hasten evaporation, 
but a 'high degree of heat is not essential to it. 
At ordinary temperatures, wherever a moist sur- 
face is in contact with the air, vapor is formed. This 
process is called spontaneous evaporation. Aque- 
ous vapor is always present as a minor constituent 
of the atmosphere, and its amount, whicfh is very 
variable both at different places on the earth's sur- 
face and in the same locality at different times, 
forms an important element of climate. The pro- 
cess of evaporation is constantly going on at the 
surface of the earth, but principally at the surface 
of the sea and other bodies of water. 

The amount of vapor which can exist in the air 
is limited, and depends upon its temperature. It 
is therefore evident that if the air be saturated 
with moisture, no more can be vaporized; and that, 
in proportion as it approaches saturation, must 
the process of evaporation be retarded. Where- 
as, it the air contains but little vapor it can 
take up a large additional amount, and the process of evap- 
oration must be proportionately hastened. On dry, cold 
days in winter, the evaporation is exceedingly rapid; where- 
as, if the air contains much moisture, it proceeds very slow- 
ly, even though the air be warm. Tn other words, space has 
a capacity for vapor depending upon its temperature, so 
that if there is a given detinite amount or weight of vapor in 
the air at a certain temperature, the relation which this 
Vapor bears to the whole vapor-carrying capacity of the air 
at that temperature is very different from the relation which 
the same amount of vapor bears to the carrying capacity of 
the air at another temperature. This relation is commonly 
called the relative humidity. Air of a given temperature be- 
comes saturated when there is a certain amount of vapor pres- 
ent, and it can be made to take up no more unless its tempera- 
ture be raised. Any surplus vapor must be condensed. This 
vapor present in the atmosphere has as a gas a certain pres- 
sure, tension or force, whichever term we care to use to ex- 
press the same thing; and this tension may be as great or 



greater at the freezing point of water than during ordinary 
summer temperatures, as the atmospheric air is seldom 
completely saturated when its temperature is high. 

All air formed in a natural condition contains more or 
less of this gas which we call vapor, though it is seldom in 
a state of complete saturation. Even the dry air blowing 
over a heated desert contains a small amount and it is this 
amount which largely influences the rapidity of evaporation. 

In natural incubation the eggs are surrounded by a 
mass of warm air, held entangled and separated from the 
outside atmosphere by a porous septum (partition) of down 
and feathers, which allows of a reciprocity movement, or 
free interchange of the constituent gases and vapors of the 
inner and outer atmosphere. In other words, the air imme- 
diately in contact with the incubating body and eggs be- 
comes warmed. In the gain of heat it expands, becomes 
lighter, or of a lesser specific gravity than the outside colder 
and denser air, and tends to flow outward into the latter, 
which replaces it. It does not, however, carry all its in- 




CORNISH INDIAN GAMES. 

Charact-ristics— Cost of raising to maturity, $0.75. Annual cost of keeping, 
iOSO. Average egg yield per year, 130. Average number of eggs to pound, 
9. Tender constitution. They are fair foragers ; can stand confinement; are fair 
as sitters, and make good mothers. Grain and flavor of flesh above the average. 
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creased warmth with it. That is, in passing outwards, its 
molecules come in contact with those of the incoming colder 
air, and imparts to them a portion of its own greater 
warmth. This loss of heat by the outgoing, and gain by the 
incoming air, does not quite equalize their warmth within 
the walls of the septum, under ordinary conditions, but the 
incoming air gradually gains heat until it comes into direct 
contact with the heating body, when it has reached its max- 
imum temperature, and then, flowing outwards, loses heat 
until its remaining warmth is finally dissipated in the sur- 
rounding atmosphere. Thus it is seen that the loss of heat 
is reduced to the minimum, notwithstanding the fact that the 
atmospheric air surrounding the eggs is being continually 
changed. The carbon dioxid and organic matter thrown off by 
theincu(batingbody,andeggsalso, as it gains in tension, grad- 
ually diffuses outward, being replaced by pure respirable air. 
Again, as it has been shown that the porous septum of- 
fers no serious obstruction to the interchange of gases and 
vapors, it will be seen that the relative humidity or tension 
of the aqueous vapor in the two atmospheres must be es- 
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sentially the same, regardless of the differences in temper- 
atures. That is, the quantity of aqueous vapor held In sus- 
pension by the outside colder air is as great for its own 
temperature as the quantity held in suspension by the inner 
warmer air, and therefore the tension of the aqueous vapor 
is as great in one atmosphere as in the other. Either an 
increase or loss in one is immediately felt by the other, and 
a corresponding movement from the greater to the lesser 
immediately sets in, and tends to restore their equilibrium. 
Aqueous vapor will diffuse neither outwards nor inwards 
when it exists in the same proportion in both atmospheres, 
but dry carbon dioxld only will be exchanged for dry air, 
in the proportion of their equivalent diffusion volumes. The 
incubating body and eggs, however, are continually throw- 
ing off watery vapor, which, increasing the tension of the 
vapor in the inner air above the tension of the vapor in the 
outer atmosphere, causes a slow diffusion outward, the 
movement tending to keep up the equilibrium. 

Thus the relative humidity of the two atmospheres is 
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HOUDANS. 

Cock, 7 pounds; Cockerel, 6 pounds. 
Hen, 6 pounds; PuUet, 5 pounds. 



Characteristics — Cost of raising to maturity, $0.70. Annual cost of keeping, 
10.90. Average egg yield per year, 170. Average number of eggs to pound, 9. 
Average constitution. Tliey are good as foragers; can stand confinement; are fair 
as sitters and poor as mothers. Grain and flavor of flesh good. 



always essentially the same whether the 'hen nests in a 
meadow on moist ground, and surrounded by a moist atmos- 
phere, or in a hay-loft and surrounded by a dry air. And 
as she brings out equally as large a proportion of chicks 
in one place as the other, it is obvious that ordinary changes 
in the degree of humidity of the atmospheric air has no ser- 
ious ill effect on the incubation of an egg. 

UNDER ARTIFICIAL CONDITIONS. 
We have seen that in natural incubation there is a re- 
ciprocatory movement, or free interchange of the constitu- 
ent gases or vapors of the inner and outer atmosphere, 
through the intervening septum of down and feathers, which 
keeps, the inner air respirably pure, and tends to maintain 
the relative humidity of the two atmospheres. On the other 
hand, in artificial incubation the colder outer air, passing 
inwards en masse through one or more wide apertures in 
the solid wall of the egg chamber,creates a current sufficient 
to carry along with it whatever vapors with which it may 
be charged. Mingling with the inner warmer atmosphere, 
and coming in contact with the heating surfaces, it gains in 



temperature, which directly increases its capacity for tak- 
ing up moisture. Reaching its maximum temperature, it 
eventually passes outward, still en masse, through the aper- 
tures, which again creates a current sufficent to carry along 
with 'it its vapors, with any additional gases or vapors it 
mav have gained during its stay in the incubating chamber, 
and is dissipated in the surrounding atmosphere. This pro- 
cess is continuous, and is kept up as long as the apertures 
remain open, and the exchange between the two atmos- 
pheres is affected in the same manner; that is, by a contin- 
uous inward and outward current, whether there is but 
one or a number of apertures, the only difference being in 
degree or rapidity of the change, depending upon the area 
and location of the opening and the temperature of the sur- 
rounding atmosphere. In some machines the activity of 
exchange between the two atmospheres has been reduced to 
the lowest point, but with a corresponding loss in the pur- 
ity of the air within the egg chamber. 

The immediate effect of ventilating the chamber in 
which the eggs are placed by means of more or 
less wide openings In its walls, is to increase the 
capacity of the incoming air to take up moisture 
by raising its temperature, without providing to 
any appreciable extent for the absorption of mois- 
ture from the exterior atmosphere, and also the 
dispersion or carrying away of any moisture gained 
from the eggs placed within the chamber. Thus it 
is seen that the air around the eggs is in a com- 
paratively dry state, there being a wide difference 
between its degree of humidity and its total capacity 
for moisture at its temperature. This state of the 
air stimulates vaporization, and causes an excessive 
evaporation of the watery portion of the egg. The 
egg originally contains about 74 per cent water, 
but nearly all of this large amount is as essential 
to the development of the embryo as the solids, 
for water is a very large constituent of all parts of 
the body. The bones contain 130 parts of it in 
1,000; the muscle, 750; the blood, 795; and it forms 
in fact nearly three-fourths of its entire weight. 
It is evident, therefore, that if the supply of water 
is diminished by excessive transudation (passage 
through the shell) and evaporation, the develop- 
ment of the embryo cannot go on. 

Tlie rest or movement of the air is of more 
importance than the difference in the tension or 
degree of humidity, as influencing the rate 
of evaporation; for it is found that evapor- 
ation is much slower in still air than in a current, 
with the same degree of 'humidity. The air immediately in 
contact with the moist surface becomes saturated with va- 
por, and a check is soon put to evaporation; if, however, 
the air be quickly removed as fast as it becomes charged 
with vapor, and its place supplied with fresh, dry air, the 
evaporation continues with undiminished rapidity. It is the 
protection from any current of air that largely prevents a 
rapid evaporation from the eggs in natural incubation, the 
diffusion of air and vapor around the eggs being a slow pro- 
cess of exchange in comparison with a current of air. 

As incubation progresses there is a special respiratory 
organ developed, called the allantois, which eventually en- 
closes the whole contents of the egg, and the exhalation of 
moisture then becomes a vital process. Yet the rest or move- 
ment of the air influences the amount of evaporation, even 
after it ceases to be merely a physical process; for we find 
that when a frog is placed in the draft of an open window 
it will lose triple, or even quadruple the amount exhaled by 
others placed at a closed window In the same room. It is 
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during the last stages of incubation, and after the exhala- 
tion of moisture becomes a vital process, that the rapid 
evaporation from the surface of the egg, excited by a current 
of dry air, does the most harm, and which many times ends 
in the death of the embryo. The cause of the fatal effect of 
the rapid evaporation is to be found in the drying of the 
enclosing membranes of the egg; or, in other words, , the 
membrane covering the ovum becomes too dry to tate up 
enough oxygen to suffice for the development and vital ac- 
tivity of the embryo. While moist animal membranes allow 
the exchange of carbon dioxid and oxygen to t>e effected 
with perfect ease, offering no serious impediment to the pas- 
sage' of either gas, dry animal membranes are impermeable 
to gases. 

Although the drying of the covering memlbranes often 
cuts short the development of the emibryo, and the germs 
die at various stages of Incubation, more generally the 
embryo suffers the most from this cause from the seven- 
teenth day to exclusion, the greatest number dying about 
the eighteenth or nineteenth day. By the seven- -> 
teenth day the albumen is about all albsoi^ed, and 
the yolk is decreasing in size, and is less fluid. The 
chick is breathing by means of the allantois which 
entirely surrounds it and which is in close proxim- 
ity to the shell and surrounding atmosphere. As 
the amniotic water (a fluid contained in the amnion 
which is the membranous sac that envelops the 
embryo) in which the embryo has been immersed 
is reabsorbed, the sac in which it was contained 
fills with air, and the chick drawing this air into 
the lungs, the pulmonary respiration is gradually 
established. As the pulmonary circulation in- 
creases in activity, the circulation of the blood in 
the allantois gradually diminishes, and the allan- 
toic fluid eventually disappears, so that by the end 
of the nineteenth day the only moisture of any con- 
sequence left within the egg is that contained in 
the substance of the yolk and embryonic structure. 
There is a pretty timing, however, in the loss of 
fluid by the allantois, for it does not normally en- 
tirely disappear until within a few hours of the 
rupture of its coverings by the chick, the mem- 
branes remaining moist for some time after, and 
do not become dry until the chick has been breath- 
ing the surrounding air direct for several hours. 
This is the. critical period, for if evaporation be too 
rapid the allantoic fluid is too early dissipated, and 
the allantois then is dependent upoii the embryo for 
its supply of moisture necessary to its function as a respira- 
tory organ, and, should the rapid evaporation continue, its 
membranes very soon become too dry to take up enough 
oxygen to suffice for the needs of the organism, and death 
supervenes. 

On the other hand, while unduly hastening the drying 
of the allantois by excessive evaporation is fatal to the life 
of the chick, aiv excess of moisture present in the surround- 
ing atmosphere is equally deleterious, although in the oppo- 
site direction; that is, in the prolongation of its functional 
activity. In other words, by the time the embryo is suffi- 
ciently ripe to ruptij(fe its coverings the circulation of blood 
in the allantois is 'normally quite sluggish, and as soon as 
the chick gains access to the surrounding air the allantoic 
ciretilation ceases, and its membranes became dry. But, 
should the air be overcharged with moisture, the allantois 
and blood gain fluid by absorption, and the allantois re- 
mains functionally active. Continuing to absorb moisture, 
the chick eventually gains an excess of water sufficient to 
Jnterfere with its vital functions. 



FOUR PHYSICAL FORCES. 

It will now be seen that, other conditions being equal, 
the degree of humidity ordinarily existing in the atmos- 
pheric air is sufficient for successful incubation, providing 
that the tension of the moisture in the two atmospheres 
remains the same, and that the rate of movement of the air 
surrounding the eggs exercises a more powerful influence 
on evaporation than the usual variations of humidity. In 
the construction of a hatching chamber, therefore, there 
are four features of vital importance to be considered, viz., 
a non-conducting wall that will protect the eggs from out- 
ward changes of temperature; a provision for maintaining 
the atmospheric air within the chamber in a pure state; 
the maintenance of as great a tension of aqueous vapor in 
the Inner as in the outer atmosphere for their respective 
temperatures, and the control of the movement of the air 
around the eggs. 

As we have before stated, in natural incubation the pur- 
ity of the air surrounding the eggs Is maintained by ex- 
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IMPERIAI, PEKIN DUCKS. 

Adult Drake, 8 pounds; Young Drake, 7 pounds. 
Adult Duck, 7 pounds; Young Duck, 6 pounds. 



Characteristics — Cost of raising to maturity, $1. Annual cost of keeping, $1. 
Average egg yield per year, 120. Average number of eggs to pound, 5J^. Hardy 
constitution. They are fair as foragers ; can stand confinement; are good as sitters 
and mothers. Grain and flavor of flesh good. 

changes with the outer atmosphere through the wall or 
septum that intervenes. This wall is composed of down 
and feathers, which allow of a spontaneous diffusion of 
gases or vapors through them, while they are sufficiently 
dense to hold any current in check by frictional resistance. 
It is therefore obvious that the natural provision for main- 
taining the purity of the air around the eggs also provides, 
through the same medium, for the retention of warmth, for 
an equilibrium between the relative humidity of the two, 
atmospheres, and for the control of the movement of the 
inner air. 

Appreciating these facts, it becomes easy to construct a 
machine that will control the physical forces of incubation, 
that is, the storage of warmth, and the purity, humidity and 
movement of the air surrounding the eggs. Having these 
forces under control by natural processes, and a regulator of 
temperature that will automatically control it to within one 
degree, or less, we are in a position to hatch as strong and 
well-developed chicks as can be excluded by the hen Incu- 
bating. The chick coming into life in a well-ripened condi- 
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tion has a good chance to make a live of it. 

TAKING OFF A HATCH. 

In cold weather it is seldom necessary to open the ma- 
chine before the chicks are well dried off. In warm weather, 
with a large hatch coming off, it is well to open up when the 
hatch is about two-^thirds over and remove as quickly as 
possible those of the dry ones that can be reached handily 
without removing th« trays. Keeping two or three hundred 
chicks in a small space for a long time does them no good, 
still they should not be removed too soon, or it will injure 
the balance of the hatch. It is always well to err on the side 
of lateness rather than haste. In moving the chicks from 
the incubator to the brooder during cold weather, use a 
warmly lined basket or box, as the chicks are at this time 
very easily chilled. A chill means bowel trouble, and bowel 
trouble in very young chicks means short life. 

THE BROODER AND ITS USE. 

If we have properly selected, housed and fed our laying 
stock, and hatched the eggs in a machine correctly designed, 
we now have as fine a lot of chicks as one would wish to see 
— strong and active. It is the active chicks that make a live 
of it. If you have been so unfortunate as to have bought 
your eggs of general farm stock, and have a mixed lot of 
culls, you will do well when dividing the lot for different 
brooders to put thu strong and active in one brooder, and 
the weak together in another. Otherwise the latter will be 
crowded and trampled out of existence. Another way to 
prevent this is to put only fifty in a brooder. 

It is safe to say that more failures in the broiler busi- 
ness have been caused by using market eggs — eggs purchased 
from farmers who kept a lot of inbred, all grain-fed culls — 



than from any other one cause. The chicks hatch weak, 
and what are left at six weeks old are fit for a show^all 
shapes, colors and sizes— and when marketed only bring 
third rate prices. So if you wish to secure chicks that are 
easjly raised, and broilers that will command a premium 
over the top market quotations, look to your breeding stock 
before beginning to incubate. 

The brooder temperature should be kept at ninety de- 
grees for ihe first twenty-four hours, and then reduced one 
degree a day, regularly, for three weeks. If this is done the 
chicks will not feather so rapidly, and will be much stronger 
and more uniform than if kept at a high temperature, and 
the mortality will be less. At three weeks they will be 
ready to go into cold brooders, if the house is kept at sev- 
enty degrees, as it should be. This is the most successful 
plan for raising chickens. Use indoor brooders for the first 
three weeks, placing them in a building that can be kept at 
a temperature of seventy degrees. After the chicks are 
twen'ty-one days old they can be moved into rough board 
boxes or roomy hovers, the warmth of the brooder-house 
(seventy degrees) being ample for further needs. 

The key to success in broiler raising is in never letting 
the young chicks get chilled, and in gradually hardening 
them off. The brooder-house should be well ventilated, and 
there should be no hover used in the small brooder.. If the 
heat is kept where it should be, most any rational food will 
raise them. A food that is probably giving the best univer- 
sal success is cracked wheat until they are three or four 
weeks of age. They will then be ready for forcing, and will 
stand concentrated foods, the composition of which can be 
regulated by the price of waste mill products and grain in 
each section. 
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LAYING HOUSE WITH SCRATCHING SHED, 



Claimed by Experts to be the Best Style of House Known to Poultry men— Full Description, with the BUI and the 

Cost of the Materials. 



BY A. F. HUNTER, 

For Ten Years, Editor Farm-Poultry, Boston. 



WE give herewith a drawing of our scratching shed 
plan of poultry house, with details of construc- 
tion, and a photographic view of a house of this 
Itind in use on the writer's poultry farm. A house 
on this plan can te built of any length desired, the pens and 
sheds being in groups of two, with doors opening through 
from pen to pen and from shed to shed, so that the whole 
house can be passed through without going out of doors. 
Each roosting room is 8x10 feet, and each shed (adjoining) 
is 10x10 feet, the front being 7 feet high, the back 4 feet 
high. We advise these heights because a 6 foot high front 
makes doors rather too low for a tall (or tallish) man, and 
head bumps should be avoided if possible. 

Some one will ask, "Why not the walk at the back?" 
There are several reasons why we preifer the greatest height 
in front. First, economy. The walk at the back adds three 
feet to the width of the house, and increases the height at 
back by two feet, increasing the cost ajbout a fourth (twen- 
ty-five per cent), and we don't think the corresponding ad- 
vantages balance ttie disadvantages and added cost. Hav- 
ing the walk at the back, we must have six feet of height 
there, adding not a little to the cold temperature in winter. 
We must also have a door at the end of each pair of roost- 
ing pens, or else a solid partition (and door) between walk 
and scratching pen. True, we could have the double pitch 
roof, or the long and short pitch roof, with the apex over 
partition between walk and pens, but to get the desired 
seven feet height of front we would have to boost the roof 
up into the air two feet, making the house much colder. 
We very much want that seven feet height of front; then, 
iu the winter, when the sun doesn't climb high, the whole 
floor of the scratching shed is bathed in sunshine. The 
shed having a tight roof, and being tight on the north and 
west, is all open to the south (when the curtains are up), 
giving the birds fresh air and sunshine, at the same time 
that they are protected from our cold northwest winds. 

By this plan of house, too, the roost and roost platform 
are at the back, cut off from winds and drafts, and at the 
same time the roof is but aJbout two feet above it. A cur- 
tain can be hung above front edge of roost platform, extend- 
ing almost down to it, and this, let down on cold nights, 
encloses the birds on the roosts, keeping them snug and 
warm. We would have the north wall of this roosting pen 
double boarded so as to have a dead air space; the inner 
boarding being of matched boards, the outer of cheapest 
rough boards covered with two thicknesses of Neponset 
paper; red Neponset roofing outside, and sheathing paper 
underneath that, next the boards. 

This shed and pen plan of house will give the best re- 
sults for dollars expended. Bach combined pen and shed is 
18x10 feet, and will well house twenty-five fowls; and as it 
is the most economical plan to build upon, it is easy to see 
that it is by all odds the best for the man who has to make 
his dollars go as far as possible. For these reasons we rec- 
ommend this compact open shed and roosting pen plan of 



house as being the best all-round house that can be built. 
We have one hundred and eight feet (in length) of this 
house on our farm, and find it just a/bout perfect. 
CONSTRUCTION. 

We intend that the top of the sills of our house shall 
be about a foot above the ground level (we fill inside to bot- 
tom of sills, and slope up the ground outside to nearly same 
height). The sills are 2x4 scantling, halved and nailed 
together at splices and corners. The sills rest Upon posts of 
cedar or chestnut, which go into the ground about two feet; 
if it is a three foot length of post it Will go into the ground 
two feet two inches, and extend' above the ground ten inches. 
There should be one at each corner of pens and sheds, and 
also one between each of these — giving a post to each five 
feet, of front of sheds, and each four feet of front of pens. It 
will strengthen the building not a little to have one in the 
center of each cross partition, also, although that is not 
vitally necessary. Instead of posts we sometimes use pieces 
of scantling about eighteen inches long, reaching to stouEs 
set down in the ground to about the right depth. In that case 
the stone is the foundation, and the piece of scantling is a 
"stilt" to support sill. A board a foot in width is nailed 
along lower half of sill, extending into the ground three or 
four inches; the ground is "channeled" to receive it. This 
board laps one inch onto the sill (leaving the other inch of 
sill to nail upper boarding to); it is also nailed securely to 
foundation posts, or stilts. In a country where small stones 
are plenty, a stone wall foundation, ten Inches high, will 
be easy to build, and will be cheap. 

The plates are 2x4 scantling, same as sills, and are 
halved and nailed together at splices and corners. A suffi- 
cient number of studs six feet eight inches long for the 
front, and three feet eight inches long for the back, are cut 
from the 2x4 scantlings, one for each corner of the pen and 
shed. These are toe-nailed into sills, and the plates spiked 
onto top of them. We set an intermediate stud in front of 
each scratching shed, preferably of 2x4 stuff (though 2x3 
will do), and two 2x3 studs in front of roosting pen set the 
right distance apart to receive the window intended to be 
used. At the back we use one intermediate stud of 2x4 stuff 
in each pen and shed. As we purpose double boarding this 
back wall, boarding on the inside of studs with matched 
boards, we use the 2x4 studs, and thus get the four inch dead 
air space; a 2x3 intermediate stud would give a three inch 
air space only, but would bring inner boarding flush with 
outer edge of corner studs, if one preferred that finish, a 
strip of furring being nailed onto side of corner studs to 
nail ceiling boards to. 

Rafters are of 2x4 scantling, notched and spiked onto 
plates, the top end cut flush with outside of plate, the lower 
end projecting about eight inches, and mitered to nail a gut- 
ter to. It is best economy to set rafters two feet apart, as 
boards come ten, twelve, fourteen or sixteen feet long, and 
having rafters two feet apart saves cutting boards to waste, 
also makes a stiff roof. All outside boarding is lengthwise 
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of buildings, and is cheapest hemlock boards, put on with as 
slight cracks as possible, then covered with, first, blact 
Neponset sheathing; then, second, Neponset red rope roof- 
ing. This is put on lengthwise of building; also, each strip 
lapping about three inches, and secured with the tin head 
nails provided with each roll. The tin head nails should 
not be over tliree inches apart, and about a fourth inch 
above the edge (back from the edge) of top lap. We add bat- 
tens, stripped one-half inch thick from seven-eighths inch 
boards, putting them on over tie rafters, two feet apart. 
We give the roofing paper a coat of paint, and also paint 
the Ijattens before putting them on, then put on a second 
coat of paint over battens and all. 

A twelve-light window of 8x10 glass is set in the middle 
of front of roosting room, and a half window (six lights, 
8x10 glass) is set in each partition between shed and pen. 
This, however, may be omitted if one prefers. The whole 
window, in the front, is better for being set in a window 
frame, so the lower half can be raised in hot weather. All 



The roost platform is three feet wide, as long as will go 
easily in between the partitions, and rests upon strips of 
furring securely nailed to the partitions, the top of roost 
being twenty inches above floor. The platform we make ol 
matched boards, and edge it with a strip of furring all 
around, so that it is a shallow pan one and a half incheflj 
deep. The two roosts are of 2x3 scantlings slightly rounded; 
on top, and are fifteen inches apart, the rear one being ten 
inches from the back wall. These are secured to two strips 
o£ furring, which are hinged to the wall at the back six 
inches above the platform, and two six inch long legs at the 
front end of these cross pieces are the front supports. 
Hinged at the back the roosts can be tipped up out of the 
way when one wants to clean (or remove) the platform, a 
hook and screw-eye securing it up against the roof. We cut 
the roosts six inches shorter than the roost platform, so 
they come three inches within it at each end. The nest 
boxes are set under the roost platforms so the fowls can go 
round the ends and enter any apartment from the back, 










Laying House with Scratching Shed. 

Favorite Style of Continuous Open Shed Poultry House on Cleft-Rock Poultry Farm, A. F. Hunter, Proprietor. 



our windows are protected by having wire netting tacked 
to frame on the inside; this is as much to prevent the fowls 
flying against and breaking the glass as to keep cats, etc., 
out when window is open. 

The partition Ijetween two scratching sheds are boards 
up to a height of two feet, then wire netting, the two feet 
wide door being of light (furring) frame and same material, 
two 2x3 studs, one to shut door against and the other about 
half way between door and back. The same studding supports 
the partition between sheds and roosting rooms, one stud sup- 
porting the door, the other being set to support the half- 
window. The partitions between roosting pens have two 
studs, one to shut door against and the other half way to 
back; this partition is boarded up to bottom of rear plate 
and then wire netting above, for ventilation. In warm 
weather the doors to open sheds are left open, being fast- 
ened back bysmall hooks &,nd scrSw-eyes; these, with the open 
slide doors (through which the chickens pass from the pens 
to the sheds), and open windows, give excellent ventilation. 
The ventilators in top of doors between sheds and pens can 
be left open in cool (not cold) weather, and the slide doors 
to sheds being left open in cool weather, give additional 
ventilation. The ventilators in top of the doors are simply 
part of the top of the door cut so it may be opened when 
the door is closed. 



the front (hinged at top and secured by a simple button at 
the bottom) lifting up to allow the removal of the eggs. 
Keeping this front closed makes the nests dark and secluded, 
the most important aids in preventing the forming of the 
egg-eating habit. 

THE SHED AND CURTAINS. 

We made the scratching shed 10x10 feet, and plan for 
two curtains 4%x5% feet to close the front. Both these 
curtains can be hinged to right and left, the right hand one 
being a door to admit to shed, and thence to pen; or they 
can be simple curtains on frames secured by buttons, ex- 
cepting that the shed at end of house must have a door for 
entrance. 

The curtains we have used have been simple muslin 
(cotton sheeting) tacked to frames of furring strips, the 
muslin being oiled with linseed oil after being tacked on, 
One drawback to this is that the oil oxidizes, rotting the 
muslin in a couple of years, and we purpose shellacing the 
next curtains we make. A simple process of water-proofing 
is desirable. A water-proof sheeting suitable for these cur- 
tains is usually on sale at seed stores. 

We have seen these curtains hinged at top, swinging out 
and up. This exposes them very much to high winds, and 
unless they are swung high up they cut off the desired sun- 
shine. The poultryman who tried that plan didn't like it, 
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and doesn't recommend it. A better plan (and probably the females, temporarily increasing the number in the pens un- 

best) is to have the curtains hinged at top so as to swing in mated. 

and up along the roof rafters, where a hook secures them. Some doubts have been expressed, also, as to the adap- 

This plan has many advantages not the least of which is tability of this open shed plan of house to a cold and 

having the curtains hung up out of the way all summer, windy country. For example, a farmer in central Maine 

when they are not wanted. Care has to be taken that the argued strongly against it at a farmers' institute where the 

doors between the pens and sheds are cut sufficiently low not writer was lecturing last winter. He said: "Take to-day, 

to interfere with the curtain; or, rather that the curtains for an example. It's been fair, but a fierce wind is blowing 

are up out of the way of the doors. Another thing, they and the snow is flying. That open shed would be drifted 

should swing well out to front of studs (almost flush with full of snow in a few hours on such a day as this!" and a 

front of studs), and the eight inch wide board at the bottom correspondent in central New York writes us that "the 

should be inside of (within) the drip from the curtains, else open front shed would be blown full of snow in no time." 

when it rains against the curtains they will conduct the In such case we would not open the curtains, and the fowls 

water into the scratching shed; that must be avoided. We would have the fresh air of the shed to exercise in, and that 

put a six inch wide board along the top of front of the shed, fresh air bath is worth a great deal. There are a few days 

covering end of rafters and front of plate, for finish. A in winter, stormy or blowy, when the curtains would need 

similar board, eight inches wide, is nailed along the bot- to be left down; but those days are few — a dozen, perhaps, 

tom, to secure scratching material within and keep water in a winter. On all other days the sheds can be all open 

out. If the curtains swing in it would be well to slant this front (the curtains being open by nine or ten o'clock in the 

bottom board, from flush with outer edge of sill to within forenoon, and closed by two, or three or four o'clock in the 

the drip of the curtains, when it -would conduct that drip afternoon, according to the weather), and being closed on 

outside the sill. the north and west, gives perfect shelter from our cold 

CONCLUSION. ' winter winds. That word, "perfect shelter," just expresses 

We strongly recommend this open front shed and closed it, and that perfect shelter means healthy, happy fowls— and 

roosting pen plan of house as being far in advance of all eggs in the nest! 

other poultry house plans. We have tried one for three win- , lumber schedule. 

ters housing thirty birds in a house 10x24, the shed being ^.^ ^^^^^ 3g ^^^^ ^ ^^^ ^^^ ^^^ ^^^^^ 

10x12 and pen ditto. The birds wmtered in that scratching g 2x4 scantling, 18 feet long; 4 pieces 2x4 

shed house have Deen the brightest, healthiest and laid the scantling, 10 feet long. @ $17 $ 2.10 

best of any on the farm, and we have come to believe the ^^ ^^^^^^ gxl scantling, 12 feet long, @ $17 2.72 

open front shed and pen the best plan yet. The long house ^^^ ^^^^ 3^3 ^^^j^aing ' 3.40 

divided into pens 12x12 with a walk at the back is a good gg^ j^^. matched spruce boards, @ $18 4.50 . 

house, far and away above most poultry house plans, and ^pQ^ ^^^^ hemlock boards 15.00 

has, here and elsewhere, given excellent results. The point 33 feet 2x3 planed 4 sides, @ $20 64 

we want to especially emphasize is, that the scratching shed ^ ^^^^^^^ tnTTing, 16 feet • long 1.50 

house is much better than any other. The open front shed ^ ^mdows, 12 lights, 8x10 glass, and frames 2.50 

gives fresh air and sun bath, invites to exercise, and pro- g rolls Neponset red rope roofing 10.00 

motestheanimalweUbeing; itis^all odds the best plan yet. ^ rolls Neponset black sheathing 3.00 

One objection ofCered to this plan and size of pen, is that .^j^.^ ^g^jug 2 inch mesh 2.00 

twenty-five birds are too many for one male, hence these Waterproof sheeting, 12 yards @ 15c! ................ 1.80 

large pens are not well adapted for breeding stock. The Hardware (door handles, hooks, nails, etc.) 1.00 

consensus of opinion favors about twelve females to a male 

of the medium breeds, and about ten of the larger breeds. $50.16 

We purpose putting twenty to twenty-four females in these yard fences. 

pens, having two males for each; running one male in the „„„.,..,, ^ .,,k, .u- im nn 

' ,. ° .,. i^ i^ ^ ^ ^ ,.,_ , 700 feet hemlock boards, @ $15 $10.50 

pen for two days, then the other for two days; the male „,.„ ^ ^ . ^.x, , „ ^ -j con 

fL , . x^. . ^ ,.. ,« , „j, ^ „ ^ ^ . 350 feet wire netting, 4 feet wide 5.80 

that IS out being in a coop by himself and fed up for bet- --,„,,^i«=,on o nn 

.^° ^ / ,' ,. ,. „,... ^^ , . lu 10 feet posts, @ 2O0 3.00 

ter service after he has had the rest. This method is em- 

ployed with excellent results in fertile and hatchable eggs 

on some farms we have visited, hence it is not an experi- ' $19.30 

ment. As not all the pens on a farm are needed for breeding These prices are taken from our lumber bills, and are 

stock, we can cull each pen down to eighteen or twenty adapted to the vicinity of Boston. 




PULLETS vs. HLIMS AS PROFITABLE LAYERS. 



The Pullets Excel Yearling Hens and Greatly Excel Three and Four-year-old Hens— Reliable Data from a Reliable 

Source, 



BY JAMES DRYDEN, 

Manager Poultry Department, Kxperiment Station, Utah State College of Agriculture. 



A 



GE may bring reason to the hen, as it sometimes pen. The pens were 5 feet by 7 feet, and attached to each 

does in the case of rnan; it may bring her exper- was an outside yard 5x40 feet. 

lence and with experience wisdom, as occasionally The following table gi-ves the average results of the 

happens to her owner. But do age with its rea- experiment for the first year, 1896-7: 




son, and experience with its wisdom, assist the hen in the 
production of eggs? That is the auestion that appeals to the 
practical poultryman. 

Having in view the interests of this class of poultry 
keepers, experiments were inaugurated at the Utah Experi- 
ment Station to test the relative egg-producing capacity of 
hens at different ages. Two pens three and four years old 
were placed in "competition" with two pens of pullets. The 
breed was Rose Comb Brown Leghorns in each case, and 
the strain was the same. There were four fowls In each 
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THE AGRICULTURAL EXPERIMENT STATION, 

Logan, Utah. 

EXPERIMENTS IN EGG PRODUCTION. 

The baskets of eggs represent the number produced per year by pul- 
lets, hens one year old, and old hens, beyond what were sufficient to pay 
for the food eaten; or they represent the relative per cent of profit on the 
cost of the food. Fig. 1, pullets; Fig. 2, hens one'year old; Fig. 3, hens 
three and four years old. 
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It will be seen from the above that the two pens of old 
hens laid an average of 85 oggs per fowl during the year, 
while the two pens of pullets laid 170, or exactly double the 
number laid by the former, The value of the eggs laid by 
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the old hens was 78 cents per fowl, and by the latter $1.78 
per fowl. The cost of the food required to produce a dozen 
eggs was 8.4 cents for the old hens and 4.4 cents for the pul- 
lets. 

The pullets of 1896-7 were continued as one-year-old 
hens the second year, 1897-8, with the addition of another 
fowl of like age, breed, and former treatment, to each pen, 
making Ave fowls in each during the second year. The re- 
sults of their second year's work are given In the follow- 
ing table: 



Second Year's Record of Food. 
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and Value. 
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It is seen that pen 1 laid during the second yea.r an aver- 
age of 150.8 eggs per fowl, against 158 the first year. Pen 2 
laid 114.2 the second year against 182 the first. They aver- 
aged the first year 170 per fowl and 132.5 the second year. 
As pullets their eggs were worth an average of ?1.78 per 
fowl, and as one-year-old hens they averaged $1.40, a dif- 
ference of 38 cents in favor of the first year's laying. But 
the profit from the two is another question. Deducting the 
cost of food in each case we find that the profit was $1.16 
per fowl the first year and 76 cents the second year. That 
makes the percent profit on food the first year 188 and 118 
the second. 

These figures will afford some basis for a, discussion of 
the question, does it pay to keep hens two years? Figuring 
on food cost alone there is a very satisfactory profit the 
second year as well as the first; so that it does pay when 
food cost alone Is considered. But then there are other 
items of cost — labor, a yet unknown quantity, and interest 
on investment. The expense of keeping a pullet is no 
greater than that of a hen, and these figures show that the 



profit was some 50 per cent greater for the pullet than the 
year old hen. For ease of calculation, suppose a man can 
care for a thousand hens. If they are pullets, according to 
these results, they will yield a profit on food of $1,160 per 
year. If they are one-year-old hens, the profit will be $760. 
In the one case the man will have $1,160 for his labor, in- 
terest on investment, etc., and $760 in the other case, a 
difference of $400 iri favor of killing off' the hens at the end 
of the first year. As he can care for only a limited number 
of hens, It would certainly pay him to renew his flock every 
year, assuming that the cost of replacing the hen with a 
pullet can be paid with the money received from the sale 
of the hen. But the life of the great majority of the hens of 
the country is doubtless longer than two years. If we refer 
again to table 1, we see that the average value of the eggs 
produced per fowl of old hens was 78 cents. Their food cost 
57% cents, leaving only 20 cents profit on food. With a 
thousand such hens there would be left only $200 to pay for 
labor and interest on investment, as against $1,160 in the 
case of pullets and $760 for the one-year-old hens. 

In the above I have given the data obtained in a two 
years' experiment. The results may be modified in further 
experiments which are being continued at the Station. 

All pens were fed alike, except as to quantity. A mash 
composed of two parts bran and shorts and one part each 
of chopped corn and oats, was fed in the morning. About 
10 o'clock a little grain was fed. Three times a week cut 
bones were fed. Cabbages were fed until about the first of 
March, after which, and until green grass could be secured, 
lucerne leaves were fed dry. This was scattered in the pens. 
During the summer green grass was thrown into the pens. 
No stimulating food was fed, except a little cayenne pepper 
in the morning mash. Salt was also used in the mash. During 
the winter coal ashes were kept before the fowls, also a little 
gravel. No oyster shells were fed until the middle of sum- 
mer. 

Though it is not a part of my subject, it may be men- 
tioned incidentally that this experiment involved a test of 
the value of exercise. The pens marked (1) received their 
grain food in a box; the others (2) were fed in a litter cf 
straw on the floor, inducing exercise. 






BEST BREEDS FOR BROILERS. 



Valuable Points on Broiler Raising by a Man Who Has Achieved Success In this Line — The Merits of the Light 
Brahmas, Leghorn-Brahmas, Wyandotte-Brahmas, Barred and White Plymouth Rocks, and 

White Wyandottes Set Forth, 



BY ARTHUR G. DVSTON. 



AT THE request of the editor, I am going to present 
some hints on broiler raising as exemplified by me 
on my farm in Marlboro, Mass. I have thought 
best to divide these into two papers — one on vari- 
eties and their comparative values, the other on forcing for 
growth. I believe that many lose courage in r'aising broilers 
by not obtaining the right stock. 

First, many take Brahmas. They might do far worse. 
Let us take the Brahma from the egg and follow it. Some 
claim that Brahmas are superior for this purpose. Yet, in an 
argument with an incubator manufac- 
turer, a prominent Light Brahma breed- 
er's first and best-proved claim is, that 
they do not hatch as well artificially as 
eggs from the American or Mediterranean 
classes. Does it pay to put eggs in ma- 
chines that will make the chicks cost, on 
coming into the brooder house, 25 or 50 
per cent more than others? 

Once in the brooder, Brahmas prove 
very strong as little chicks, but look out 
for leg-weakness, their heavy bodies 
proving too much for small legs. 

Again, any one watching chicks raised ar- 
tificially knows that they will attain their 
height earlier than those raised with hens. 
So a Brahma chick has that against it'as 
a broiler, for long legs with feathers on 
them hurt a fowl in the market. But, 
properly taken care of. Light Brahmas 
will prove fairly satisfactory as broilers. 
As roasters, which subject cannot be even 
touched on in this article, they are choice. 

While the Brahma is under consideration it seems well 
to take up two of the more popular crosses made with them, 
viz.: Leghorn on Brahma and Wyandotte on Brahma. 

Leghorn on Brahma have some very good points which 
are: Yellow skin and legs and fairly plump bodies. They 
also feather early, but a large proportion of the early cock- 
erels will be so near full blood Leghorn that they would 
readily be taken for them by a casual observer, and to force 
them, giving a liberal quantity of meat or ground bone, to- 
gether with the heat, will develop extremely large combs, 
which gives the appearance in a dressed bird of its being 
old — a point against us. Furthermore, the nervous temper- 
ament of this cross (taken from the Leghorn) keeps them 
from making flesh, where other varieties would take on fat. 

I have run this cross where at fifteen weeks I could not 
force at least twenty-five per cent of them to weigh more 
than from one and one-half to one and three-quarter pounds. 

The Wyandotte-Brahma cross is almost ideal, being 
hardy, low-combed and not getting "stagy" at an early age, 
as with the Leghorn cross; but, my dear reader, do you know 
there is something in the feathered leg that is not inviting 
to the buyer? To see a neat, yellow, breasted broiler with 
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a mess of feathers on the legs and feet will detract from 
their appearance more than one would think unless he has 
had the very fastidious market of Boston to cater to. The 
carcass of this cross is plump and yellow, only a small pro- 
portion coming so dark as to have black pin feathers enough 
to injure the looks. 

To leave the Asiatics, we will touch on the Barred and 
White Plymouth Rocks. The rich yellow legs and bodies 
of these justly popular fowls, the quick growth, with not 
enough comH) to hurt, gives us a broiler hard to toeat — one 
of the worst faults being dark pin-feath- 
ers in the Barred, which are always some- 
what objectionable in a broiler, for the 
reason that they are put on the market at 
an age when it is impossible to get them 
all out. 

I cannot go through all the breeds, but 
will only take up those I have honestly 
tried. This brings me to the last, the 
White Wyandottes. To be frank, I will 
state that I once thought of discarding 
this breed as not fitted for my business 
purposes, but after "summering and win- 
tering" them, I now feel that I would drop 
all other breeds before I would the reli- 
able White Wyandottes. 

Let us note their faults. The first is 
that in some birds, more especially those 
bred for extreme whiteness, you will find 
they are not yellow-meated. At the same 
time I'have seen the whitest plumage birds 
have rich, yellow skin, beak and legs. Ifi. 
buying stock look for yellow b'eak, and as 
yellow a leg as you could naturally expect at the time of 
year you are buying; that is, making allowance for a bird 
hived up in a yard, with sand to dust in, as it will surely 
bleach them to a flesh color. 

Another trouble you may have with the Wyandotte, as 
perhaps you would have with no other breed, is, confining a 
large number in a small pen, they easily take up feather 
pulling. I think this is due to the peculiar way in which 
they feather. Some will grow to weigh one and one-half 
pounds before they have any but neck and wing feathers. 
Then the pin-feathers start all at once, making the habit 
easily formed by the "chicken act" of striking one another, 
or picking off any soft food tiat may adhere to the feathers. 
But plenty of green food will obviate that to a great extent, 
especially should that food be freshly cut clover. Of course 
it cannot be obtained in winter, but well-cured clover rowen 
can. With care after this warning, you need have no 
trouble in this direction. Regarding white skin, I will 
tell you in my next paper ho"w to overcome that by the use 
of the right kind of food, making It yellow enough to suit 
any one. Now that we have seen the faults of the White 
Wyandottes in their worst light, let me extol their virtues 
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as broilers, for they have many. The egg being reasonably 
thin-shelled hatch as well as any you can get. 

They mature as laying pullets a full month earlier than 
Plymouth Rocks, thus giving you eggs for early hatching. 

Their clean, yellow legs, low combs, white pin feathers, 
and quick growing qualities, render them the best broilers I 
can put out. 

I sold hundreds to dress eight ounces (one-half pound) 
this year and they were as round as a "butter iball"; this 
being one of their most important merits, that when proper- 
ly fed they are always ready for market. 

Again, they will stand all the forcing any bird can. If 
you try to raise Rocks and Wyandottes in the same pen, the 
experitnent will prove to you this fact: Your Rocks will go 
"ofE their legs," while the deep-breasted, plump-bodied, 
smooth-skinned, active little Wyandottes take their medi- 
cine five times a day and stand as straight as matches. Re- 
memiber, it is generally the bird that can stand the greatest 
amount of food that makes the quickest growing hroiler, 
and liiust be the bird you should adopt, as every additional 



day means additional cost from labor, coal and food. 

I have written this article from the market point of 
view, that is, the sales-counter, as that is where our returns 
come from. 

Now, for one moment let us look at the matter as epi- 
cures. Take any one of the varieties mentioned above, and 
the Wyandotte besides having the extra flesh on breast, as I 
stated before, caused by the great depth of hreast-'bone, is as 
juicy and delicious as any, and in the opinion of "our folks," 
more so, a dish luscious enough for a king. 

This is just my experience briefly set before your read- 
ers. If I have written anything that will in any way aid my 
brother poultrymen, I am satisfled. 

One word in closing. Do not be in a hurry to cross your 
stock, as no one can make me Tjelieve again that there is 
anything gained by crossing, for there is no place that a 
thoroughbred of some variety will not fill the bill, and once 
you start to cross where can you stop? The labor and skill 
of years come to naught when you destroy the integrity of a 
breed or strain by crossing. 
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WHAT AND HOW TO FEED. 



In Order to Get Fertile Eggs— In Selecting Eggs for Hatching, Give the Incubator the Same Chance You do the 

Hen. 



ar A. F. COOPER, 

of the Prairie State Incubator and Brooder Co. 



IN order to secure good hatches, good fresh eggs are abso- 
lutely necessary. Poor eggs, poor hatches; poor 
hatches, poor chicks; and It poor chicks are hatched a 
very poor percentage of them are raised. In order to 
procure good eggs the laying stock must be looked after 
carefully. Nothing but good, healthy fowls should be kept, 
and one cannot be too careful in taking care of them in 
order to produce eggs that will run a large percentage of 
fertility and produce good hatches, either in an incubator 
or under a hen. Hens that have to roost out on the trees, 
on fences, or in a shabby hen house, will not lay many eggs 
during the winter months, and not twenty-five per cent bf 
them will run fertile. A poor hen house is really worse 
than no hen house at all. Any building where the wind can 
blow through, or which gets so cold 
that the combs on the chickens will 
freeze, will insure you in each and 
every instance that it will require but 
a very small basket to carry the eggs 
that the tens will lay during the entire 
winter season. A hen house should be 
so constructed that it can be kept 
warm, and during zero weather a little 
artificial heat should be used in order 
to keep the chickens' combs from freez- 
ing, or the eggs from freezing in the 
nests. The breeder should also be par- 
ticular to mark each and every egg that 
comes from the different yards in order 
that he may ascertain the fertility of 
the same, and if he finds one or more 
yards that are showing up a small per- 
centage of fertility, then the male bird 
should be changed. 

The feeding of laying hens is no se- 
cret, but, dn the other hand, there is con- 
siderable in the "knowing how." Over- 
fed hens will lay eggs that invariably fail to produce good 
hatches, and when the breeder notes soft shells or deformed 
egg shells, he should know at once that he is overfeeding 
his hens and a change should be made. We are strong ad- 
vocates of having plenty of litter in a poultry building. We 
have never found anything better than oat straw. Cover 
the floor of the building with at least a foot of it, and scat- 
ter their grains in the same. In this way it gives the hens 
plenty of exercise through the day, thus keeping them warm 
and in a healthy condition. Avoid feeding much soft food 
when eggs are wanted for hatching. On the other hand, 
feed whole grain, such as corn, wheat, buckwheat and oats 
in connection with ground meat and bone. 

Feeding soft food is in our opinion, where a great many 
make a mistake during the early season. The egg produc- 
tion may be increased by feeding a mixture of egg food, 
poultry powder, pepper, etc., etc., but the eggs will not hatch 
and a much larger percentage will die in the shell at all 
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periods of incubation. Forced egg production injures their 
vitality. Experience has taught us 'to emlirely discontinue 
the use of all such stimulants when eggs are wanted for 
hatching. If the breeder will only be as careful in trying 
to produce eggs as he is after he gets them, there would be 
no trouble. We admit that in the early season when eggs 
are very hard to get, too many operators set eggs that will 
not hatch under any circumstances, either in a machine or 
under hens. 

Do not place eggs in an incubator that you would not 
place under a hen. For example, when you go to your bas- 
ket to pick out eggs to put under a hen, no difference if there 
are fifty or more eggs in the basket you will pick out thir- 
teen or fifteen, as the case may be, of the nicest eggs that 
you can find. Not so with the incuba- 
tor, for when you come to set it and 
eggs are scarce you will put in one 
hundred or more eggs of different sizes 
and deformed shells, an'd, many times, 
chilled eggs. They fail to hatch and 
then the incubator gets the blame. 
Place eggs in the machine that are as 
uniform in size as you can get them. 
Feed your laying stock carefully and 
provide warm quarters for them. 

Do not feed stoft food over twice a 
week, then feed it in the evening. We 
know this statement is contrary to 
many authorities, yet in the meantime 
our experience has taught us that in 
the evening is the time to feed soft 
food. If you feed it in the morning the 
chickens will fill fheir crops, go sit 
down on the raost, and take no exer- 
cise through the day, while If 
you feed it in the evening they 
go to roost and in the morn- 
ing they are ready for a good breakfast of solid 
grain food. Figure on plenty of exercise for your laying 
stock, as there is about as much in that as anything else. 
Feed them green food the same as you would broilers. Hang 
up a head of cabbage in the hen coop, a piece of meat, tur- 
nips, beets, or anything of that nature and let the chickens 
pick it off. This furnishes them plenty of exercise through 
the day, in connection with feeding them grain in their 
litter in the poultry buildings. 

Have a system for doing your work. Clean out your 
poultry buildings regularly. Water the chickens often and 
feed them as regularly as you would expect to eat yourself, 
and you will be a'ble to carry good healthy stock, which 
means good egprs, good hatches and a large percentage of 
vigorous chicks. 

Kindly let us repeat that in setting eggs in incubators, 
give the machine the same chance you do the hens, and 
select nothing but the best. 
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The Importance of Having Good, Vigorous Breeding Stock- Proper Housing, Mating, Feeding and General Care. 
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THE success of artificial Incutatlon dates tack to the 
production of the egg, and the conditions under 
which it was produced. It has been said that it is 
much easier.to hatch an egg than to raise the chick. 
There is much truth in that declaration, and yet if we are 
unable to properly raise the young, it is more the fault of 
the condition of the egg than the brooding system. Strong 
chicks come from strong eggs, strong eggs are produced by 
strong fowls. In other words, we cannot expect rugged 
chicks to be the product of delicate parents. It is true that 
poor incubation will weaken the chicks, even if from hardy 
and^ vigorous parents — but we are supposing that the incu- 
bation part has been properly performed. 

Some yean ag'O, when the broiler fever was at its height 
la Hammonton, N. J., as many as forty laroiler eataiblish- 
mentg were in full blasts figgg were In great demand; as 
very few of the ibroiler men raised their own eggs. There 
Were all sorts of conditions in those eggs, and there was any 
variety of methods employed in getting and keeping the 
eggs before delivery. Even in the coldest weather the 
farmer did not deem it necessary to gather the eggs before 
night, and it was rather a common affair — even in the mild 
climate of Southern New Jersey— to buy up a lot of chilled 
eggg> An egg does not need to be cracked to be chilled. 
Wa have seen as high as forty-five cents a dozen paid for 
eggs, and not an average of two chicks hatch from every 
dozen of ^ggs purchased. Besides the condition of the eggs 
was the nature of their contents. By that we mean the vari- 
ety of blood that produced them. Buying up eggs here and 
there and everywhere, gave pure Leghorns, from one per- 
son; pure Plymouth Rocks, from another person; pure 
Brahmas, from another; Leghorn crosses, from anothel"; 
mixtures ad libitum from others, and ao on. They were ail 
placed in the same incubators, and, of course, given the 
same treatment. Sometimes the test would be satisfactory; 
very often not. However, as a rule, the hatches were disap- 
pointing. When the time of hatch was due the Leghorns 
and the Leghorn crosses would be out of the shell, but the 
Plymouth Rocks and Brahmas, and American and Asiatic 
crosses, would either lag behind or die in the shell. At that 
early day it did not occur to the operators that eggs from 
one variety, in the same incubator, gave the best results. 
Another drawback to this buying-up policy was the fact that 
part of the product would be yellow-skinned, others white- 
skinned, others neither white nor yellow. Some of the 
chicks were rose-combed, some pea-combed, some with 
combs large enough to do credit to old fowls (in forcing 
the broilers considerable meat was ted, and, in consectuence, 
the comb and wattles grew to large size). The legs, too, 
were of all colors — white, yellow, pink, blue; some clean of 
feathers, others with feathers in profusion. 

When about to market them, the "broiler raiser, owing 
to the variety of bloods that he had to contend with, could 
not take up a whole pen for killing. iWe have seen but teft 



birds up to the desired weight, out of a collection of fifty; 
and have seen six weeks intervene between the marketing 
of the first and the last of such a flock. All this was a 
waste of feed and time, and all owing to the conglomeration 
that was in tliose pens. 

There is one fact that no broiler raiser will dispute, 
much as they may difiler in other matter: no success can be 
attained in the broiler business by the use of dunghill fowls. 
And what is true of broilers is equally true of roasting fowls. 

So the raisers of broilers or roasters must either accept 
one variety of thoroughbreds, or resort to a systematic 
cross. Some years back we preferred the cross-bred to the 
thoroughbred fowl, for the reason that we could get quicker- 
growing and more plump carcasses from a good cross than 
we could from any of the thoroughbred varieties, not even 
excluding the popular Plymouth Rocks. To be honest, we 
have yet to find the breed that will give the quick growth 
and plumpness that we <;an find in the Wyandotte — especially 
the White variety. At almost any time of chickenhood you 
will find the Wyandotte plump. For roasting purposes 
(young chickens weighing three to five x>ounds each), we 
are inclined to favor the Plymouth Rock. They give a car- 
cass of alaOjUt the right size — not too small and not so large 
as to interfere with that of the Brahma. For large roasters 
the Light Brahma fills the bill better than anything we have 
yet tried. 

An excellent cross for broilers — and it is about the most 
satisfactory in every way of those we have tried — is" Houdan 
crossed on Cochin (Partridge preferred). The chicks grow 
rapidly and plump up in nice style. They make a very even 
lot, too — while the flavor of the meat is of that juiciness so 
highly prized by epicures. Indian Game crossed on Brahma 
or Langsban, too, makes firat-telass broilers, but the objec- 
tion to using a black-feathered tird ill the white skin and 
dark pin feathers. Wyandotte crossed on Brahma was a more 
recent test. Ft is a good one, but no better than the Wyan- 
dotte in its purity. The chicks will toe apt to be feather- 
legged, which is an objection. White Leghorn crossed on 
Plymouth Rock, and White Leghorn or Light Brahma, were 
popular at one time with broiler men, I)ut the large single 
combs would crop out in the cockerels. The objection to 
a large single comb is, that it is apt to carry the conviction 
that the bird is older than a broiler should "be. We once 
tried the cross of Black Minorca on Black Langsban, for a 
special trade in New York City, where white-skinned birds 
were w.inted. We got a fine broiler so far as growth and 
plumpness were concerned, but oh, horrors! when we think 
of the black pin-feathers and the sight the carcass presented 
after cleaning! We avowed never to use it again. The last 
lot we wpuld not market, but allowed them to grow up for 
layers. It was here that they redeemed themselves— we 
nfver bad better layers than that cross gave. 

So our advice is, select a desirable l)reed or cross, and 
Stick to that alone, and you will find, tjie eggs to hatch better 
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and you will have a more uniform lot of chicks. The most 
profit comes when you can market at least three-fourths of 
a brood at from twelve to sixteen weeks of age. To keep 
them beyond that limit will cut very much into the profits. 

MATING Vf THt PENS. 

Mate up your breeding pens with the same ca.re exercised 
by the fancier who is breeding for standard markings. Select 
hens that show a plump breast and broad back, short legs, 
and such hens as have never been sick. It is imperative that 
none but strictly hardy stock should be used. Secure a male 
bird that possesses the same qualities as are found in the 
hens, and on^ that in no sense is related to any of the 
females. Get a new male every year. Above all things, 
avoid inbreeding if you would have rugged offspring. Noth- 
ing under one year of age should be used, while two-year-old 
hens mated to one-year-old cocks will give the best results. 
For strong fertility, three cocks to two pens, or two cocks 
to one pen, will be found excellent. We prefer the three 
males for two pens. Our plan is as follows: Cock No. 1 
to-day is in pen No. 1; cock No. 2 in pen No. 2; cock No. 3 
in a pen alone. To-morrow cock No. 1 goes to pen No. 2; 
cock No. 2 goes to a pen alone; and cock No. 3 is put iff 
pen No. 1. So they are changed each night, until through 
breeding, when the males are entirely taken away from the 
females and kept separately. 

In the case of two cocks for one pen, we alternate them 
each night, never allowing the two males with the females 
at the same time. Where we use cock 'birds in alternation, 
as descritied,,we find we can use more females in a pen, pro- 
viding in doing so we do not overcrowd. The past season 
we used matings as follows: Light Brahmas, fifteen females; 
White Wyandottes, twenty females; and in a pen of White 
Leghorns, kept solely for eggs (for hatching and table use) 
we used thirty females. So by alternating males we have a 
gain in females to pay us for our trouble. Our eggs ran 
from 80 to 95 per cent in fertility. 

The secret of this plan is this: Hens with one male for 
the season are mated according to the ideas of the owner, 
and not according to the likes and dislikes of the hens them- 
selves. When the male is compelled to force his attentions 
on the female, tlie power is lost. In every case where the 
invitation to copulation is extended 'by the hen, fertility is 
assured. By changing males the chances are increased that 
the new male will be more to the liking of the hen than the 
rejected suitor. Again, on the part of the male, he is apt 
to have his favorites, shunning the rest. In consequence, 
we get fertile eggs from the one class, and infertile from the 
other. Again, the male resting one day out of three will 
make him more vigorous and keep him in a better condition. 
One male in a flock the entire season is apt to become slug- 
gish. In such cases it is not uncommon to have one lot cf 
eggs hatch well, and another lot from the same pen give 
poor results. 

FOWLS SnOVLD BE KEPT BUSY. 

But there is another point that must not he lost sight of 
in order to produce fertile eggs. Even if we keep on chang- 
ing males we cannot expect the tiest of success if we allow 
our hens to idle away their time. They must be compelled 
to exercise. Exercising keeps them in prime condition, it 
warms up the blood, and it aids digestion. All this is of 
great importance during the long winter months. For that 
reason we want pur breeding stock yarded. We believe in 
generous sized runs — not less than one hundred feet in 
length, and as wide as the pen will permit. We likewise 
want a scratching shed attached. We keep these scratch- 
ing sheds bedded at least four inches deep, and when we 
throw tlie icrain among the litter it at once falls out of sight. 



But the hens find it; they scratch, and peck, and sing— and 
thus ''busy themselves from morning to night. These sheds 
we have so arranged that the hens can enter them the first 
thing in the morn'ing, as' soon as they leave the roost. When 
we close the houses at night we scatter several handfuls of 
wheat among the litter which the hens work for before we 
'have their breakfast ready. There is a dou'ble benefit in 
this,— they get a better appetite by their working, and It 
gives us a chance to first attend to the wants of the brooder 
chicks. It is about eight o'clock before they get their mash, 
and they are none the worse for it, as they have found suf- 
ficient grain among the litter to partially satisfy their hun- 
ger, and prevent worrying for food. 

Outside in the runs we have a space about one-quarter 
the length of the yard, which is also thickly bedded with lit- 
ter. When we go to feed the mash (if the weather is not 
stormy, and if there is no snow on the ground) we let the 
fowls out in their runs and give the mash in troughs. Should 
the weather be stormy or snow on the ground, we feed them 
indoors, and raise the curtains in front of the scratching 
pens so as to let in the cold air. We never allow the fowls 
out in other than clear weather. Don't "be afraid of the 
cold; hens exercising can stand more of it than the average 
man. We might add that our scratching sheds are enclosed 
on the south side with one-inch wire netting, and a curlain 
on a frame covers this at night, so as to prevent snow or 
rain from driving in should a storm occur. At noon en 
bright days, we scatter grain among the litter outside, and 
do the same in the evening, at least an hour before dark. 
[Note — For style of house with scratching sheds, recom- 
mended by Mr. Boyer, see article entitled "Laying House 
with Scrajtohing Shed," page 27. — Ed.] 

WHEN TO FEED AND HOW. 

The quality of feed is as important as the quantity. In 
the daily bill of fare we use wheat and oats, with their by- 
products, bran, middlings, and oatmeal (or ground oats), 
and corn meal. We use whole corn only at night durng 
very cold weather. 

Our morning mash consists of bran, middlings, corn 
meal, and ground oats, generally equal parts by measure- 
ment, but varied according to condition of droppings. To 
this we add a'bout half the bulk (more when we think it 
necessary) of either cut clover hay or -clover meal. Abiu'; 
ten per cent of animal meal is also added. Twice a week 
powdered charcoal (heaping tablespoonful to a quart cf 
mash) goes in the mixture. We give a limited amount of 
mash to each fowl. We have a large iron spoon, such as 
housewives use. We throw in the trough one spoonful for 
two fowls. 

At noon we scatter one good handful of grain in the 
litter for each fowl. We feed oats and wheat alternated — 
barley, when we can get it, for variety. We scak the oa:s 
in hot water for several hours before feeding, on aecouzt 
of the hulls, and the fowls also relish it all the more. 

In the evening we give one handful of grain to each 
fowrl (which is double what they get at noon). For this feed! 
we use the same grains as at noon, only alternated. If we; 
feed wheat at noon, they get oats at night, and so on.. 
During very cold weather we make the evening feed corn. 

Every Wednesday and Saturday we g'ive in addition, a 
feed of green cut bone. On those days we do not give the 
grain for about an hour after giving the 'bone. We also 
feed cooked vegetables, cabbage and chopped onions when- 
ever we can get them. 

We keep grit and oyster shell constantly within reach, 
and fresh water is given twice a day. In the morning we 
water after we are through feeding. We add enough hot 
water to it to take off the chill. The water at noon gen^ 
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erally will not be too cold for them. We find that if given 
wiiter after feeding the bowels keep in a healthier condition, 
and digestion is better. 

The premises are kept perfectly clean — droppings are 
collected every morning. Dust baths should be provided, 
although with us the sand in the scratching shed is always 
loose enough for the fowls to dust in. 

We gather the eggs several times a day, so as to prevent 
chilling. They are carried to the house cellar where the 
temperature runs from forty to sixty degrees. We place 
them on racks made purposely, and turn the eggs every 
other day. They rest in the racks end down. Under no 
circumstances would we keep them piled up in boxes and 
baskets. We also make it a rule never to set an egg that is 



over three weeks old, and the fresher the egg the better we 
like it. We select for hatching only those uniformly 
shaped — never any too large, or too smalt, or those having 
ridges in them, or those out of shape. 

To briefly sum up the management: We have our fowls 
warmly and comfortably housed. They are regularly at- 
tended, are kept exercising, are mated to vigorous males, 
ard accommodated by males more to their choice, are fed 
as much of a variety as possible, are never overfed, are kept 
from exposure to inclement weather, are never allowed to 
worry, and are always kept in good health. The eggs are 
collected four to five times a day, are kept in a temperature 
not colder than forty degrees, are turned every other day, 
and only the best shaped eggs are used for incubation. 
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BY A. F. COOPER, 

Of the Prairie State Incubator Co. 



INCUBATOR cellars should be built, in a measure, to suit 
the climate. What would be a practical plan in the 
extreme north or middle states would not be suitable 
for the south. The builder should take into considera- 
tion the location of his incubator room. If in a light, sandy, 
porous soil there is no trouble to secure a dry floor, but in 
the ordinary soil, especially in a flat location, an incubator 
cellar should not be built very deep, but about like that 
show^n in the plan (see opposite page), that is, 18 inches to 
2 feet, and the d'irf that is taken out of the pit should be 
thrown back against the walls. This practically gives an 
underground room with but little depth below the natural 
surface. 

An incubator cellar is preferably covered with another 
story or at least a small attic. A second story Is better, as 
it adds but little to the cost and makes an excellent storage 
room whicb is needed upon any poultry farm. On the duck 
farm this room is used as a feather curing room. The heat 
and warm air coming up from the incubator cellar aid a 
great deal in the drying and curing of feathers. Upon a 
chicken and broiler farm this room can be used for the stor- 
age of almost anything. The object of this additional story, 
or attic, is to prevent the heat of the sun from coming down 
into the incubator cellar. 

An incubator cellar should be well lighted, and when 
possible it should be constructed so as to get the principal 
light from the_ north, so that at no time will the direct sun- 
shine come into the incubator room. This should be 
guarded against, as a beam of light striking an incubator 
full of eggs will go through the glass doors and overheat the 
eggs. Of course this will not apply to incubators that are 
provided with an outside wooden door, but it is best at any 



rate not to allow the sun to enter, as it has a tendency to 
warm up the air. The best incubator room is the one that 
shows the least variation in temperature, and they should 
be constructed with this object in view. In a rolling coun- 
try where a hillside can be secured, an excavation on the 
north side of the hill makes an excellent incubator room and 
has the advantage of not requiring any outside steps, as the 
door will open right into the room, and it is exceedingly 
easy to drain. No water can possibly stand on the floor. In 
a damp location the floor and walls should be cemented 
with the best cement, up above water level to keep out the 
dampness. 

The ventilation should be well looked after. In cold 
weather all the ventilation required will be secured by the 
ventilators shown in the illustration. In moderate weather 
it may be occasionally necessary to use windows. They 
should be hinged below so as to open at the top and allow 
a free circulation without draft. In the south or in a 
warm climate, it is advisable to have a large opening in 
the ceiling extending out through the roof so as to produce 
a strong current of air. 

Endless modifications can be made in the construction 
of incubator cellai-s. Either brick or stone may be used for 
the walls. The main point is to secure a uniform tempera- 
ture and a dry room. Eggs can be incubated in an incuba- 
tor cellar in hot weather when it is hardly possible to incu- 
bate them any other way, owing to the outside temperature 
rising too near the hatching temperature of the eggs, and 
it has its advantages in extremely cold weather, as an incu- 
bator cellar will not fall much below fifty-five degrees in 
extremely cold weather, and the result is it costs that much 
less to run the incubators, as not much oil is required. 
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Importance of Fresh Air— How a Cellar without Ventilation Failed In Its Work, 



BY ARTHUR G. DUSTON, MARLBORO, MASS. 



I THOUGHT that I might say something to the readers 
regarding incubator cellars that might toe of help to 
them — not that I can tell them the exact things to do 
to insure success, but rather tell them what not to do 
to insure failure. 

I formerly ran my machine in a house cellar and had 
the average success. As I increased the number of ma- 
chines, I saw that in order to obtain the best results it would 
be necessary to operate the incubators in a cellar built for 
that purpose, so in the fall of 1895 I began the cellar. 

My lawn on the south and at the rear end of my dwell- 
ing sloped off abruptly about four feet. I purposed digging 
into this bank to the depth of two and one-half feet, thus 
putting the roof of the cellar on a level with the lawn. I 
laid it out running parallel with and adjoining the house, 
with a door leading from the house cellar into the incu'bator 
room. I put in a bulk head (a horizontal or sloping door) 
giving entrance to the cellar from the outside, constructed 
liije a porch with the roof extending out, furnished with two 
sets of doors. 

I had planned my cellar to hold eight 600-egg machines, 
two rows of four machines each, with an aisle between, and 
to my notion this plan looked elegant on paper. The walls 
I had constructed of stone two feet thick, laid in cement. 
The roof was made of 2x10 feet cross beams and 8x8 inch 
joists supported by three-inch iron pipe posts. For the cov- 
ering for roof I used two-inch plank and on top of that tar 
paper. About an inch of concrete for the floor completed 
my cellar. 

I started a machine or two, and the result was that in a 
short time all the oxygen in the room was consumed and 
there was no arrangement for a fresh supply. I sent for a 
practical man on the ventilation subject and he said he 
thought that a ventilator of albout fifteen inches in draft, 
running up through the roof, with an opening at the top and 
bottom, and an equal amount of ventilation secured from the 
doors, would remedy all difficulty. So I went to work on his 
suggestion. The doors had a diamond shaped opening at 
the bottom, and as the outside door was two feet higher than 
the inside door, it prevented a direct draft. When the wind 
way from the northeast this plan of ventilation worked to 
perfection, so much so that a handkerchief would go sailing 



up the pipe when held at the opening. But when the wind 
was from other quarters, the veptilation amounted to noth- 
ing unless I opened the door leading into the house cellar. 
Of course if the ventilator pipe were run up afbout fifty feet 
it would always draw, but I hesitated putting so unsightly 
a contrivance on my lawn. 

Well, I worried along all winter and did not get a satis- 
factory hatch during all that time. I did, I believe, get a 
pretty fair hatch in July, when I ran the cellar with all the 
doors wide open! I am not prepared now to say just what 
my hatches for the year averaged. I had new maichines, a 
now cellar, and, suffice it to say that the broilers I was able 
to ship as a result of my work did not at any time cause a 
glut in the Boston markets. I do not, however, assign all 
my failure to the cellar. I know thait that year was a bad 
one for fertile eggs, as I tested eggs 'bought from three dif- 
ferent breeders and got the same results. I succeeded in 
raising enough birds for breeders, and 'made up my mind 
that before the machines were started again I should have 
something done. 

In December of the next year I had a carpenter come out 
and raise the whole roof two feet, put in supports, paper and 
clap-board the outside and sheath up inside. I put in a 
window on the north, one on the east, and two on the south, 
which enable me to ventilate just as much or as little as I 
please. As a result of this arrangement, hatches made in 
this cellar now give the best of results. The windows are 
only common cellar windows and are hinged at the bottom, 
so they may be dropped as much as desired by means of a 
cord. 

From my own experience, I firmly believe that a great 
proportion of the poor hatches to-day are caused by the 
poor air in cellar and incubator. I know that an egg in 
process of incubation must have fresh air just as much as a 
hatched chicken in a brooder must have fresh air, and I also 
know that a hen as well as an incubator can overdo the mat- 
ter of incubation. Keep your machine clean, with plenty 
of fresh air in the room, and do not, I pray you, buy a 
machine that has not a good system of ventilation. When 
all these points are observed, I believe the common com- 
plaints will in a measure cease, always assuming ordinary 
intelligence is exercised. 
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CONSTRUCTION OF BROOD HOUSES FOR CHICKS. 



By A. F. COOPER, 

Of the Prairie State Incubator Company, 



ALL users of incubators and brooders in time feel the 
need of a properly constructed brood house, and 
tliey should carefully consider In their plans the 
questions of convenience and ease of caring for 
the chickens, and should provide an arrangement that will 
enable them to raise the largest possible percentage with the 
smallest expenditure of money in first cost of building. A 
practical brood-house may be made of quite inexpensive 
materials. The plans and internal arrangements are end- 
less. A few points only are essential and we will hring them 
up in their proper places. 

Brooder-houses may be of any length, single or double. 
The usual rate of capacity is five lineal feet of brooder per 
one hundred chicks. The width of a single house should be 
thirteen feet and a double house twenty-four feet. A few 
feet more or less in width will make no difference. These 
are average widths. 

The. alley, in either a single or double brood-house, 
should be of sufficient width for the attendant to carry a pail 



building there should be a verticle offset in the roof and 
glass put along it so that the rays of the sun will reach the 
pens on the north side. 

No ventilation is needed in the winter time beyond that 
Which is accidental. In the summer time the glass sash are 
opened and this provides all the ventilation required. This 
Is one object in putting them under the eaves. In case they 
are opened the rain does not get in as it will when the sash 
are placed in the roof, if left open accidentally. 

Foundations may be of brick, wood, or stone. Brood- 
house floors should be of earth, sand or gravel, filled in at 
least six inches higher than the ground outside, so as to get 
a dry floor. In a sandy location when troubled with rats 
digging down under the foundation, if a one-inch mesh wire 
netting, one foot to eighteen inches wide, is buried around 
the outside of the building, making an underground fence, it 
will keep the rats out. They dig down to this netting and 
as they car not get through it they never think of digging 
under it as they would a board or solid foundation. Walls 
may be constructed of rough boards and tiatten, or tongued 
and grooved boards, as the fancy of the builder dictates. 
The inside, if made of single boards, should be lined with 
paper, and if of double boards the paper should he put be- 







Exterior View of Brood House for CIticks. 



in each hand without having to walk sideways. This is a 
small thing, but is a great aid in feeding and watering. In 
a double brood-house for broilers, the broods are placed on 
each side of the alley. A young duck does not require a,s 
much heat as a chick. A wire fence in a duck brood-house 
is not needed between the pens so that one heating system 
can be run through the center of the building and a walk 
made on top of the brooders. In making the alley on top 
of the brooder pipes, the width of an alley is saved from the 
width of the building. 

The roof may be of shingles, slate, tin, or sheet iron. We 
do not recommend the use of paper, felt, or any of the com- 
position compounds for the reason that they are frequently 
blown off during storms and the chicks get wet and chilled, 
and the whole brood will be lost in consequence. 

The height of a brood-house should be low to save heat 
and bring the heat down near the floor where the chicks 
stay. A low house is the easiest to heat. A building should 
be just high enough for the attendant to walk through, the 
alley being in the highest part of the building. 

Glass should never be put in the roof; always under the 
eaves. Ordinary sash can be used, made to slide or swing so 
that they can be easily opened in the summer time, the out- 
side of the windows being covered with wire netting to keep 
out animals. In a double brood-house, when the building 
stands north and south, the glass should be on both sides; 
but in case the building runs east and west, the glass is put 
under the eaves of the south side, and along the center of the 



tween. The object of using paper is to make the building 
wind proof. This is something that should be done. 

Inside the house the partitions between the various pens 
should be constructed of fine wire netting, as laths or a solid 
partition darken the building too much. In the winter time 
the sun is low down and strikes the windows obliquely, and 
by having the partitions made of wire netting it allows the 
light to go through. 

Your brood-house now having a dry earth fioor, glass 
under the eaves, air-tight walls, and a water-proof roof, the 
next essential is a good brooding system. In a small brood- 
■ house sectional pipe brooders may be used, but on a large 
scale the hot-water pipe brooders, burning coal, or a combi- 
nation of both systems should be used. The end of the 
brood-house should contain a shallow cellar or pit for the 
heater, the depth of this pit depending upon the size of the 
beater, running from twenty to thirty inches in depth. 
Around this heater can 'be arranged feed bins, a place for 
coal, or any of the various utensils and labor-saving devices 
that the attendant uses in his work, making the house con- 
venient and not adding to the cost in any way. 

See diagrams, presented herewith, of brood-houses for 
chicks and ducks, also double-loop pipe system and houses 
in which sectional torooders are to be used. All diagrams 
are drawn to scale, are carefully lettered and accompanied 
by bill of lumber, hence should be easily understood. Anv 
carpenter can make an accurate estimate of lost of samv 
and can build the house. 



BROODING HOUSE-UNDERNEATH PIPING SYSTEM. 



THE brooding house illustrated in the accompanying 
plan is 140 feet long and 13 feet wide (see ground 
plan) and is separated into two parts, 36 feet and 
104 feet respeotively. The shorter end has twelve 
pens of three feet each in width and ten feet in length in- 
cluding the hover, and the longer end has twenty-four pens 
four hy ten. feet in size. The furnace pit and a narrow 
walk separate the two lots of pens and an aisle three feet 
in width extends the entire length of the house back of the 
hovers. 

The system of piping is under the hover floor in a 
trench (see N. N.). The shorter end tas a 2-inch flow and 



This gives a house entirely free from inside posts and 
makes possible a view of the whole Interior from any part. 
The hover floor is three feet wide (the width of the trench) 
and in the 3-foot pens the hover top slides on cleats IF) six 
inches from the floor. The top or cover is only twenty-four 
inches wide, which leaves twelve inches of the slightly warm 
floor in front of the hover curtain, making a splendid rest- 
ing place for the little chicks or ducklings which they evi- 
dently enjoy. When flrst they are put in the hover they are 
penned back nearly to this floor and the gentle warmth 
helps them and keeps the floor free from dampness. The 
cover being in two parts (A and B) and sliding freely on 




return pipe heated by a Winchester heater. The long end has 
two flow and two return 1%-inch pipes (see ground plan), 
and both sides are controlled by valves near the heater, 
whereby all, or a part of the flow may be shut off from the 
pipes. The trench is made 'by excavating to a depth of six 
inches and thirty-six inches wide. The sides are 2x6 inch 
spruce plank, set on edge (00). The bottom of the trench 
is cemented (H). The top is boarded with a course of rough 
1-inoh boards, and covered with a layer of matched spruce 
flooring seven-eighths inch (K) . This double tooarding takes 
away any danger from too much bottom heat. The board- 
ing comes flush with the edges of the 2x6-inch and the frame 
work of the hovers is secured by lx3-inch posts nailed to the 
outer sides of the 2x6, which are only as high as the hover 
divisions (C), which in the small pens are ten inches and in 
the large pens twelve inches high. 



cleats (F) may be readily adjusted so as to give ventilation 
at the back, front or center of the hover, or all three, and 
the surplus heat may escape in the same way. 

The hover floor is kept littered with chaff or shavings 
and when the pen is to be cleaned the hover top is removed, 
the back board which sets between the cleats can be taken 
out and the litter swept into the aisle and taken thence in 
barrels. When the little birds are to be changed from pen 
to pen, the back boards are taken out and they are driven 
down the aisle from one pen to another, which in the long 
end of the house are four feet wide and the hover eight 
inches high, but are otherwise the salne as the short end. 
The illustration shows a hover closed, one with the top 
partly cut away and one with the top ofC and the back out, 
ready for cleaning. 

The hot air is admitted to the hovers through the up- 
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right 1%,-inch pipe seen in the lower floor. These, pipes 
reach nearly to the cover of the hover and the bottom ends 
just reach through the hoard floor,- being flusli with the 
under side. Back of each second hover (on the division 
post, so as to be out of the way), is a 2x3 air box which 
reaches down under the 2x6 side and permits the cold air 
to enter the trench. This gives a chance for the warm air 
In the trench to rise through the short, upright pipes under 
the hover and draw In cold air from the aisle, making a per- 



fect circulation. The warm air strikes the hover cover and 
'deflecting, makes a perfect warm hox on all sides of the little 
bird and yet exposes his body to no direct heat. The varia- 
tion allowed by the slide cover permits of ventilation and 
the escape of surplus heat at the will of the operator. In 
very hot nights the cover may 'be removed altogether. For 
the older birds no curtain is supplied for the hover front, 
and this arrangement leaves the front, entirely open in warm 
weather. 



OVERHFAP PIPING SYSTEM 




&eci)onal 
shoujing Hover ConstFuction 
and Boiltr Pit. 
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BROODING HOUSE— OVERHEAD PIPING SYSTEM. 



THIS brooding house may be built exactly like the one 
containing the underneath piping system described 
heretofore. The only difference is in the arrange- 
ment of the hot water pipes and the necessary dif- 
ference in the construction of the brooders. In the accom- 
panying illustration the overhead piping system is used. 
The construction of the hovers is very simple. The back 
is' formed of one-inch boards twelve inches wide and the 
divisions "between the brooders are made of the same size 
boards, in which have been bored eight holes to receive the 
four flow and four return pipes. A narrow board Is let in 
to the division boards two feet six inches from the rear wall 
of the brooder. To this is tacked the felt which hangs to 



the floor of the brooder and is slacked for the accommoda- 
tion of the chicks in passing to and fro. Over the pipes are 
placed foot-wide boards and resting on thte edges of these are 
boards which bridge the opening. By moving these boards, 
which are loose, ventilation may he obtained at the back, 
front or middle of the hover, and the cleaning of the brood- 
ers is greatly facilitateid. This is quite a saving on a large 
plant. 

In the short end of the house chaff or sand is placed in 
the brooders to the depth of five or six Inches, so that the 
smallest birds are brought near the pipes and as they grow 
the amount of litter is decreased, thus giving them more 
room and taking them farther from the heat. 
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SINGLE ROW RELIABLE BROODING HOUSE. 



ON opposite page are shown drawings of tlie single 
row Reliaible brooding house, a house that em- 
bodies the best Ideas to date for a single row 
house. This house can be built in any length, 
the usual width being twelve to sixteen feet, sixteen feet 
preferred. This g)ives room for a four foot aisle along the 
rear wall of the house, for brooders two and a half feet in 
width, and for inside yards or runs nine and a half fe^t in 
length. These inside runs can be built so that the yards 
may be Increased in size to accomTnodate the chicks as they 
grow larger, or the numljer of cMcks can be reduced. The 
latter is, perhaps, the easier plan, for then the 1>rooders are 
all of the same length, but either plan can be used, as de- 
sired. 

Elsewhere in these pages is shown an illustration of 
the hot-water heater with pipes a:ttached. If a long brood- 
ing-house is built a double heater With pipes extending both 
ways should be used, for this places the heater midway 
of the house, thus bringing the source of heat nearer 
to the pens located in the ends of the house farthest from 
the heater. Where a Short house is built, say one. of fifty 
feet or less in length, a heater with pipes extending from 
one side only will do very well. If a house one hundred feet 
long is built, by all means locate the hoaJter in the middle 
of the house. 

A pit should be dug 15 to 18 inches deep for the location 
of the heater. Make this pit large enough so that the heater 
can be taken care of conveniently, and the coal pit or bin 
should be located back of the heater and within easy reach of 
it. If you are located in a large city where first-claSs plum'b- 
ing can be had at a reasonable , price, it may be as well for 
you to buy piping near at hanje and save freight charges, 
though the freight charges on material of this class are not 
excessive. We think, as a rule, it is better to buy a heater 
and piping complete with full directions in the shape of 
blue , prints for setting up, building the brooders and oper- 
ating the same. Several incubator companies furnish blue 



prints and full instructions for building and operating both 
the single row and double row brooding houses. Where 
their plans are followfed, they assume the responsibility of 
proper fittings, etc., which as a rule more than offsiets the 
freight charges, for they know what they are about in this 
particular line, while the ordinary plumber may he at fault. 
Any good carpenter, by studying the plans shown on 
page 42 and consulting the accompanying bill of material, 
can build this single-row brood-house without making a 
mistake. It is really a simple affair, but should be well and 
snugly built to preserve the heat and keep out the cold. 
Brood-houses like the two illustrated herewith are exten- 
sively used by the successful duck and broiler raisers of the 
east. 



Bill of material for single row Reliable brood-house 



No. 4: 



4 


4x4 


1-6 ft. sills. 


2 


' 4x4 


12 sills. 


9 


2x4 


7-10 long side. 


L4 


2x4 


3-10 short side. 


L7 


2x4 


12 ft. rafters. 


L7 


2x4 


5 ft. rafters. 


5 


2x4 


7 ft. end studs. 


L5 


1x4 


8 ft. collar beams. 


6 


2x4 


6 ft. partition for wire 


5 


2x4 


16 ft. plates. 



Sixteen posts sot in the ground, 560 ft. 8 ft. wide matched, 
618 ft. 12 ft. wide matched, 160 ft 12 in. stock for casing, 
650 ft. sheeting, 5,250 shingles, 6 windows, sash 2 ft. 6 in. 
wide, 32 in. high,. 84 ft. stock for pens, 212 ft. 12 in. stock for 
brooder, 32 ft. 6 in. dressed fence for ridge boards, 7 pair 4 
in. strap hinges, 6 pair spring hinges for chicken doors, 25 
lbs. 20 spikes, 50 I'bs. 8 common nails, 24 lbs. 4-penny nails, 
10 lbs. 8 finish, 1 gross No. 7, 1% screws (or doors on brood- 
ers, 2 lbs wrought nails, 36 lineal ft. wire netting 2 ft. wide, 
1,350 ft. paper. JOHN W. MYERS. 
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DOUBLE ROW RELIABLE BROODING HOUSE, 



THIS double row Reliable brooding-house, as illustrated 
and described on opposite page is, we believe, an 
entirely original production of the Reliable Incuba- 
tor Company. It oom'bines a number o( features 
found in no other style of brooding-house and has several 
advantages that make it extra valuable. The row of gable 
windows fronting south permits the sunlight to fall into 
the north or rear rows of pens during the winter time when 
the sun swings low in the heavens, while in the summer time 
when the sun is high the four-inch casings to these windows 
cutoff every bit of sunlight from th'e interior. It is in the win- 
ter time that sunlight is so essential to the health and com- 
fort of the chicks, and at this season of the year both rows 
of pens are taken care of in this respect. 

By locating the brooders half way in the aisle and half 
way in the pens, with hinged lid doors opening from the 
aisle, the chicks can be put into 'the brooders and the brood- 
ers cleaned out without going into the pens. A house built 
afrer this sityle that is 100 feet long, is equivalent to a single 
row house 200 feet long, but is much more compact, is easier 
to keep warm and of a uniform temperature. A house of 
this style that is 100 feet long should have itwo stoves, one 
to heat the piping system on each side of the aisle, and these 
stoves when located mid-way of the building will keep the 
general temperature moderately warm, in fact, drums can be 
put on the stoves if desired, or common stove pipe can be 
conducted the length of the house, one going in one direc- 
tion, the other in the other direction, thus utilizing practi- 
cally every bit of heat that comes from the fuel. Two 
stoves with drums or stoye- pipes , as suggested operated in 
a house of this style, tliat is warmly built, will keep the 
temperature tl|i"tb SfCbr 70 degrees in ordinary weather, and 
this will give an ideal plR,ee for brooder chicks. 

The youngest chicks should always be placed in the pens 
next to the stoves, or nearest to the source of heait, and this 
will also place them in the warmest part of the building. Ths 
south and north walls of this building are to be only three 
feet or 1;hree and a half feet high under the eaves, and 
should be dou'ble, with a tour-inch air space between, the 
outer wall to be lined on the inside with building paper or 
tarred felt. 

The house foundations measure 100x20 feet, inside meas- 
urement. This allows a passageway four feet in width, and 
leaves space for forty pens 5x8 feet, twenty on each side of 
the aisle. Allowing one hundred chicks to the pen until 
they are three weeks old, seventy-five to the pen when they 
are between the ages of three and six weeks, and fifty to a 
pen after six weeks,, or an average of seventy-five to a pen, 
this house Is calculated to accommodate 3,000 chicks. 

The foundajtions consist of 4x6 pieces resting on the tops 
of 4x4 red cedar posts that are two feet long and sunk into 
the ground a distance of twenty-two inches on an average^ 
the ground being nearly level. At nc point do the 4x6 pieces 
rest on the soil. The floor of the house is covered with 
three to four inches of sand and fine, screened creek gravel, 
and it is this dry gravel and not the surface .soil that comes 
In contact with the sills, thus preventing them from rotting. 

Pieces 2x6 are used to support the large roof, the up- 
rights all being of 4x6 stuff. It is hardly necessary to go 
into such details as these, as any carpenter and builder 
should know what sort of lumber is required for such a 
building, so far, at least, as its strength is concerned. The 
sides of our house are made of No. 2 tongue and grooved 



lumber, planed on one side. Both roofs should be shingled, 
the sheeting to be put on first, close together, building paper 
or tarred felt to be put on over this and then the shingles 
put on with four inches exposed to the weather, which will 
insure a warm roof. Of course the building can also be 
ceiled overhead if desired, leaving a four or six-inch air 
space, which will make it extra warm. It pays to build a 
brooding house so as to have it plenty warm. It will save 
more than enough fuel to pay a handsome interest on the 
extra investment, and will save in labor and in loss of chicks 
as long as the house Is used. 

The windows (forty of them) are all of the same size, 
20x40. The house faces to the south. All the windows are 
hung from ihe top' and are made to open outward, so that If 
left open during a rain storm the rain will not beat in. 

The rear section of this house is four feet wider than 
the forward section, the four-foot passageway being entirely 
under the rear roof. The supports of the point of the roof 
of the rear section extend down to the ground and form part 
of the partition dividing the passageway and the front tier 
of pens. 

The rear wall or back of the house is only three feet 
high, the extreme height of, the rear section being eleven feet. 
This gives the big roof a good pitch. The front section is 
forty-two inches high at the eaves and seven feet six inches 
high where it joins the rear section. This roof is a little 
too flat for the good of the shingles. 

Beard and wire partitions are used, two twelve-inch 
boards being placed at the bottom and two-Inch wire mesh 
above. Doors open from the hallway into each pen. The 
attendants and visitors are required to step over a twelve- 
inch board in going in and out of the pens, the other twelve- 
inch piece being made a part of the door. Every door is 
supplied with a spring so that it does not fail to close after 
the large percentage of visitors who, as the saying goes, 
"must have been raised in a barn," as they seldom close a 
door behind them. 

In our opinion, here is the best style of brooder house 
for raising broilers that has been designed thus far. If a 
man cannot raise chicks successfully in a brooder house of 
this kind, the chances are about ninety-nine to one that ho 
is not qualified to raise them anywhere in any way. The 
bill of lumber for this house is presented herewith, and any 
good carpenter can build it. 



Bill of material for Reliable Double Row Brooder House 
No. 3: 

15 4x4 16 sills. 

6 4x4 12 sills. 

3 4x4 14 sills. 

18 2x4 10 center studding. 

15 2x4 12 side sills. 

30 2x4 16 studs and plates. 

12 2x4 14 studs. 

36 2x4 16 ft. rafters. 

36 2x4 9 ft. rafters. 

2,100 ft. 12 in. stock for brooder and casing, 2,600 ft, 
wide matched, 2,400 ft. sheeting, 20,000 shingles, 48 windows 
12x14, 4 lights, 48 pairs 2 in. butts, 3 gross % No. 6 screws, 
150 lbs. 8 common nails, 50 lbs. 20 spikes, 10 lbs. 8 finish 
nails, 4 pairs 4 in. strap hinges, 32 pairs spring hinges, 
3.700 ft. paper, 240 lineal feet wire netting 2 ft. wide, 200 
lineal ft. wire netting 6 ft. wide. 



DESCRIPTION OF HOUSE FOR INDOOR BROODERS. 



Nuruenms experienced poultry raisers use separate in- should be about right. A shed roof that is more than thir- 
door brooders in brooding houses for taking care of the teen feet wide will need substantial bracing along the mid- 
chicks during the first six or eight weeks of their lives, die. 

They like these separate brooders better than the continu- A house of this kind should be warmed by two outgo 

ous-pipe system. Any style of brooder may be useid in a and two return pipes, extending along What may be called 
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brooding house like the one shown in the accompanying 
illustration. Of course the brooders should be built on cor- 
rect principles and be equal to the requirements. Avoid 
cheap, flimsy goods at one extreme and fancy or complicated, 
high priced goods at the other extreme. Generally speaking, 
medium priced goods can be relied on and it is common ex- 
perience that the simpler a brooder is, the better. 

The house shown herewith can be of any length and the 
other dimensions can be varied to suit. Those given in the 
drawings are recommended, however, as being satisfactory. 
The style and size of brooder you use will govern the width 
of the peiiE, but there is no limit to the length of them, 
except the groand available and the depth .of your pocket- 
book. A house 16 feet wide, as shown in the diagram, 



the front of the house, i. e., where the windows are located. 
See sectional view herewith. One and one-fourth-inch pipes 
are sufficient, as a general rule. These pipes will moderate 
the temperature of the house, and the chicks, when th2y 
need greater warmth, will stay in the brooders, or run back 
and forth. 

The wire netting used should be of one inch mesh, as 
chicks readily go through the ordinary two inch mesh. Be 
sure that the floor Is dry. We earnestly recommend a sub- 
stantial shingle roof. Dampness is the arch enemy of 
chickenhood. The three essentials to raising chicks by 
artificial means are, dxy quarters, ample warmth and clean- 
liness — the word "cleanline,ss" including clean quarters, 
clean, wholeisome food, and fresh, pure water. — Ed. 




BREEDING STOCh-INCUBA TING-CHICKS. 



Care of Breeding Stock to Obtain Fertile Eggs— The Incubator Is Not a Mystery, but a Practical Success— How to 

Brood the Chicks— What to Feed. 



BY E. O. ROESSLE, 

Formerly Bditor Poultry Department Country Gentleman. 



THE modern and up-to-date methods of raising chick- 
ens so far surpass the old fashioned ideas that we 
can safely say that they have become a science. This 
term seems to fit poultry culture to a nicety, because 
science is really knowledge reduced to system. Haphaz- 
ard chicken raising is a thing of the past and with the prog- 
ress going on in this particular branch of farming at the 
present day I hope it will never lapse again into any method 
where chance will form any part of it. 

To obtain the knowledge necessary to successfully carry 
on a poultry plant requires an apprenticeship which is 
gained 'by some years of hard study of 
the suibject, not from books alone, as in 
most sciences, but from practical work 
based on one's own experience. 

What has brought the mind of the 
average poultryman (who, by the way, 
was originally a plain farmer), to make 
poultry culture a science, is undoubt- 
edly the introduction of the modern 
improved incubator. I assert, without 
fear of contradiction, that artificial 
hatching has done more to improve 
poultry and to increase t'he industry to 
its present proportions than any other 
one thing. The incubator has brought 
us in intimate relations, first with the 
germ in the egg. Before the introduc- 
tion of the simple little testing lamps, 
the germ in the egg was something 
never thought of. If we stop to reflect 
on the early days of our youth on the 
farm, we remember that all we knew of 
hatching eggs was the very primitive fact that "mother" put 
thirteen eggs under the hen and the chickens came out in 
due time. We knew nothing of the why or the wherefore of 
the process. It was very much like the kodak, "You press 
the button, we do the rest." 

The result of this primitive process of feeding and 
raising chickens was the survival of the fittest. But 
primitive though it may have 'been, it has laid the founda- 
tion for many sound teachings in modern poultry culture. 
It has proved one thing beyond a doubt, and that is that 
newly-4iatched chicks are not delicate because of their age 
and size, but on the contrary are quite strong and hardy; 
and it is only a lack of knowledge of this fact which causes 
the inexperienced amateur of to-day to coddle them, so that 
their lives are prematurely shortened and few grow up to 
become fowls. 

The American mind is not, as a usual thing, satisfied to 
accept things blindly. We are too inquisitive to let matters 
rest without knowing the inside Of them. Sonie, even to-day, 
mav ask how much better off are we now fbr knowing any- 




Mr. E. O. Roessle. 



Other advantage we have been able to determine the vigor 
and health of our breeding stock from testing an egg. This 
one point is the forerunner of successful incubation, whether 
it be done naturally or artificially. 

It may sound absurd to l)reeders, but I will venture 
to say that six men out of ten one meets on the street 
are ignorant that it requires a rooster mated to hens to 
produce fertile eggs. In other words, the prevailing opin- 
ion seems to be that any egg will hatch. We have learned 
from artificial incubation what a mistake this is. Every 
egg will not hatch and it may as well be understood 
at the beginning that only those eggs 
which come from good, sound, strong 
stock carefully mated, will hatch at 
all, and that the stronger the original 
stock the stronger and healthier will be 
the chickens. 

THE BRFEDING STOCK. 

To keep breeding stock in the condi- 
tion to produce hatchable eggs requires 
good common sense and good care. In 
the first place the stock must above all 
things be healthy. Stock out of condi- 
tion when mated, or allowed to become 
so later, will not lay many eggs, and 
even these will show a small percentage 
of fertile ones. To keep stock healthy 
depends entirely upon the care and 
feeding. It is my opinion that the aver- 
age breeder feeds too much. The result 
of this is overfat stock and poor eggs. 
Fat hens will not lay fertile eggs, and 
over^fat roosters are not vigorous. 
Good judgment in feeding is based on a study of nature. 
For example, a hen's instinct is to hunt for her food. If we 
wish to follow nature, therefore, we must endeavor to assist 
this instinct. If we feed a morning m'ash we must feed only 
enough to tone up the system offer a night's fast, and allow 
the instinct of hunting for more to prevail in the hen. If the 
fiot'k is cooped In winter, by scattering grain in deep litter in 
pen or scratching shed we give them something to find when 
hunting, which simply encourages them to hunt for more. If 
the flock is yarded in spring and summer we must scatter 
grain so widely in the runs that the hunting process still con- 
tinues, induced as before mentioned by a short morning fead. 
At night a liberal feed, entirely of grain, is necessary, gov- 
erned as to quantity by what each flock will eat up clean. 
This liberal feeding at night fills the crop and helps to keep 
the fowls comfortable and contented till morning, and it has 
a great deal to do with the production of the next day's eggs. 
Variety in food must not be overlooked. Here again 
instinct must be followed. The hen that roams at large helps 
herself to every variety of food which she can possiTaly find. 



thing about the germ in the eggs? If we have received no And yet with all the care and judgment in feeding, if we 
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forget to induce exercise we will ruin our chances and the 
fertility of our eggs will be as small as ever. 

THE IDEAL MA TING. 

The busy female and the gallant male make the ideal 
breeding pair. The former will be a, hustler for food from 
morning to night with an occasional rest for pluming and 
dusting, and the latter will be almost constantly attractive 
to his mate, scratching, calling and offering tempting mor- 
sels. Such a comibination cannot fail to produce fertile eggs. 

A tendency exists among our more advanced breeders of 
the present day towards small matings. This has come 
aJbout from experience and has in many cases decidedly in- 
creased the percentage of fertility. The old method of allow- 
ing any numiber of males to run at large with any number 
of females had but one advantage, it tended to small mat- 
ings; in other words, there were always enough males. A 
well mated pen should never contain more females than the 
male bird can do full justice to. The exact number can be 
decided on according to the breeds. Whereas eight or ten 
females are sufficient for one male in Plymouth Rocks, a 
White or Brown Leghorn could do equal justice to a dozen 
or fifteen females. Extremely slnall matings, such as trios, 
I consider have their disadvantages, principally in a waste 
of vigor in the male bird. 

The age of breeding stock frequently controls fertility. 
Old hens, unless they are very exceptional, are poor breed- 
ers. They are inclined to fat and become lazy by nature. If 
I were selecting an ideal pen, I should confine yearling hens 
with cockerels, or fully developed pullets with very vigorous 
yearling malefs. My remarks are nothing new probably to 
breeders of experience; in fact, we all who are at all success- 
ful have learned the secrets of strong fertility, but can our 
farmer friends be induced to take a lesson and profit by 
what the advanced breeders are doing? 

HATCHING WITH AN INCUBATOR. 

The science of poultry culture need not frighten any one 
who has never considered raising chickens any great thing 
to do. I grant that the old way, with a sitting hen, has al- 
ways proved good enough for him, but when, as at present, 
the opportunity is at hand to make dollars where he made 
dimes before, it would seem that he should take advant- 
age of it. 

The farmer's wife is the best person on the farm to run 
an incubator. In the first place she stays more at home than 
the farmer, and is more particular about the details of the 
house. Secondly, she is decidedly more patient, careful and 
persevering. These qualities fit her nicely for incubator 
work. I know well that the first oibjection to this loading 
more on the usually overworked housewife of the average 
farm will be that she has too much to do now without both- 
ering with any such nonsense. Running an incubator on a 
farm is not the bugbear one imagines, and it is not non- 
sense. It is a very simple operation and will return to the 
farmer's wife a good profit on the time and work she d'evotes 
to it. 

On the up-to-date poultry plant an incubator cellar is a 
requisite, just as much as an incubator. A cellar is the very 
best place to set up a machine, because, above all things, the 
variations of temperature are slight and it is usually dry. 
There have been hundreds of failures in artificial incubation 
on farms, from the very fact that the machines have been 
placed in barns. Sheds, or any old building a'bove ground, 
where a space could be found. The result of this has been 
so great a degree of fluctuation in the temperature (eighty 
or ninety at noon and forty or fifty at night), that no ma- 
chine made could help being affected by it. The first prin- 
ciple of hatching an egg is uniformity of heat. This should 
be known by any farmer's wife and certainly is not mystical 



or scientific. She knows it When she sets her hen, and she 
takes pains to see that "Biddy" sticks to her nest. 

I really believe that the objection to incubators on 
farms, as a usual thing, is based on a certain mystery 
supposed to t)e connected with them. When questions such 
as "How long does it take to hatch chickens in that box?" 
are asked, it seems to prove my theory of mystery. The 
average farmer seems to forget that the incubator, although 
artificial, is still a copy of the natural process of incubation 
by the hen. Nearly every farm, whether it be run on plain 
or scientific principles, has a cellar. Potatoes, apples, roots, 
turnips pumpkins and a variety of other things to be kept 
over winter must be put in a Cellar, and such cellar must be 
dr.v. Every farmer's home even has a cellar, and this is also 
usually dry. Now we must find a space for at least one hatch- 
ing machine in this cellar. Of course the house cellar will be 
the most convenient for the farmer's wife, especially in bad 
weather when she might have to tramp out to the potato 
cellar to .fill the lamps or turn the eggs. 

RUNNING AN INCUBATOR. 

We have found the place for an Incubator, now let us 
explain the machine. In the first place, it is not a bother 
to run one, nor is it at all difficult. The farmer's wife may 
go to bed just the same; she need not sit up with the ma- 
chine. It will keep on all night attending to business, and 
she will visit it in the morning and find it all right. When 
the machine arrives from the factory it must be set up. It 
will be nicely packed and all its "fixings" will be found 
inside, securely fastened. Fit these by the book of instruc- 
tions to their places and then take a spirit-level and be sure 
the machine is level on all four sides. Next fill the lamp 
and place it lighted on the stand, where it belongs. Having 
placed the thermometer inside on the tray, watch it and s:e 
the mercury rise until it reaches 103 degrees. It will be no- 
ticed that a little delicately adjusted disc on top is open 
above the lamp chimney. This is the regulator for the heat 
and must be kept closed until the thermometer registers 103 
degrees. Then if it lifts a little and rests so, the mercury 
will remain where it is. When this much has been done, 
let the machine alone until morning and then see what the 
thermometer says. If it is still found to register 103 degrees, 
the object is accomplished. Now is this difficult? Is there 
any thing terribly scientific about it? And yet you have suc- 
ceeded in regulating that very mysterious invention, a 
hatching machine. By regulating I mean you can b; satis- 
fied that you know how to control the heat inside the ma- 
chine. This is more than half the battle. 

The eggs may now be introduced and after they have 
been in long enough the mercury in the thermometer will 
return to its original mark and rest at 103 degrees, which is 
correct. 

The daily cai'e of a hatch eonsisits in turning the eggs 
twice a day, morning and night, and filling and trimmin<; 
the lamp. This very easy task continues for seven days. On 
the seventh d&y the testing takes place. This is quite Sim- 
pi's and is done by passing each egg in front of the testing 
lamp (which is provided with the machine) and discovering 
the germ. This germ consists of a black spot with spider- 
like legs radiating from it. The stronger this appears tlie 
stronger will bf the chicken. Eggs which are cldar and con- 
tain no spot 'are infertile or dead and should be thrown out. 
They will never hatch. After the test there will be fewer 
eggs left in the machine, but each egg will contain a possible 
chicken. As this means life each egg will radiate more heat 
itself. This will necessitate a readjusting of the regulator. 
103 degrees should be continued constantly day and night 
until the chicks arc hatched. 

The guide which is most reliable in determining the 
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progress of the hatch is the development ot the air cell. 
This is a little space in the large end of the egg which is 
visible at testing time and should continue to grow larger 
and larger until about the nineteenth or twentieth day, wlhen 
it occupies about one-fifth of the entire egg. Unless this air 
cell is developed correctly by the twentieth day the chick 
cannot turn itself in the shell, hence sticks and dies although 
it may be fully developed. The development of this air cell 
is the vital point to be considered in obtaining a first-class 
hatch. It is' controlled in two ways. If it develops slowly, 
which is usually the case, give the machine and eggs all the 
air you can. This can be done by opening the slides over 
the ventilators full width and cooling the eggs as long as 
possible each day. The cooling process is best accomplished 
by placing the trays of eggs on top of the machine (closing 
the doors meanwhile),'andleavingtheim thereuntil the ther- 
mometer drops to SO degrees, not lower. As the hatch pro- 
gresses the eggs will stand more and more cooling. 

If the air cell develops too rapidly it can be checked by 
almost closing the slides (but never close entirely) and in- 
troducing a very little hot water in the moisture pans.- This 
checking development is rarely necessary, as almost any cel- 
lar contains a sufficient amount of natural moisture to check 
a too rapid development. Hence the moisture question is 
one hardly to be considered except in extreme cases. The 
chances are that the difficulty will be in enlarging the air 
cell sufficiently. When the chicks begin to pip the shells 
keep the doors of the machine closed until the last chick is 
hatched. Close the ventilating slides almost entirely and 
keep the thermometer up to 103 degrees full. 

This is a brief description of hatching chickens artifi- 
cially, -and I have tried to make It as clear as possible. When 
the last chick is hatched keep all the chicks in the machine 
thirty-six hours before placitg them in the brooder. This I 
consider one of the most important points in raising strong 
chickens. It gives them a good chance to digest the yolk 
of the egg, which is their natural first meal, and broods 
them sufficiently after leaving the shell, to make them 
strong on their legs. Chickens which are strong when intro- 
duced into the brooder usually live; the weak ones die. 

BROODING CHICKS ARTIFICIALLY. 

With a hatching machine you must have a brooder. 
Every first-class hatcher has a brooder suitable for the 
machine. Brooding chickens successfully is in my opinion 
a difficult task. This is true particularly because the cor- 
rect principles are not understood. A brooder whether in- 
door or out, should be capable of radiating heat uniformly. 
Chickens require a hover or heat section where they can 
find the heat when they feel chilly. They do not do well in 
any brooder which is half heated or all heated. The hover 
alone should contain the h^at and the rest of the brooder be 
cold. This is especially true of indoor brooders. The cool 
place of an out-door brooder should be outdoors itself. Cud- 
dled chicks or those that live in an atmosphere poisoned 
by heat, sicken and die. The hen is the hover or heat and 
all the rest of this natural brooder is cool or cold, in fact 
is outdoors itself. 

The feeding of young chicks bothers many persons and 
causes a large percentage of mortality. For two or three 
days a good food is, first day, rolled oats every two hours 
or when the chicks appear hungry. Then for two days use 
any first-class chick meal. To this mash should be added a 
liberal handful of chick size grit and well mixed in it. This 
will be the greatest aid to digestion and will prevent in a 
great degree, if not entirely, bowel trouble, the most preva- 
lent ailment of artificially brooded chicks. After two days 
whole wheat and small sized or sifted cracked corn may be. 
given two or three times daily, after feeding the morning 



mash. Green food also, in the shape' of small cabbage, may 
be given every day after the third day. 

Water should be kept by them constantly from the 
minute they are placed in the 'brooder. It should 'be clean 
and kept so, and at the temperature of the house and not of 
the hover. 

The heat in the hover should be reduced as rapidly as 
possible after the first week, the degree of heal to be de- 
termined by the chicks themselves. If they crowd at night 
they need more heat; if they sleep well separated they are 
all right. Too much heat for too long a time will do them 
as much harm as overfeeding. As chicks start out in life, 
strong, robust and active, we must try to keep them so and 
make them as hardy as possible. 

Exercise is absolutely necessary In order to raise healthy 
chickens. They can not exercise too much; in fact they 
should 'be kept busy from morning until night. They will 
seek the hover when they feel the need of heat, and will or 
should continue to scratch the rest of the time. Always give 
them something to scratch for. Scatter small grains in deep 
litter in doors, or scatter it in their outdoor runs. If they 
hunt and scratch and find something they will be encour- 
aged to hunt again. 

The worst ailment which we must fight is what is 
known as bowel trouble. Over-feeding and bowel trouble 
will reduce the percentage of your brooder chicks so alarm- 
ingly that the bravest and most enthusiastic amateur will 
give up the artificial method, utterly discouraged. Bowel 
trouble comes from indigestion and is easily controlled and 
cured by mixing plenty of grit in the soft mash or food other 
than grain. Mixed in the food the chicks are compelled to 
eat it, and thus "the proper substance is supplied to their 
small gizzards, which grind up the food. 

Fresh air never killed any chicken. Therefore give 
them access to it freely, provided they have learned the way 
back to the hover. To sum up and make the brooding ques- 
tion short, follow as nearly as possible the actions of the 
hen when she cares for her brood and you will raise strong 
chickens artificially. 

A warm, not hot hover, and a cool house. 

Feed only when the chicks are hungry and thus never 
overfeed. 

Put plenty of grit in the food, compelling them to eat 
all together, thus insuring good digestion. 

Keep them exercising and give them plenty of fresh 
air. By following these few rules your chickens can not help 
being healthy. 

CONCLUSION. 

What advantages are gained by raising chickens artifi- 
cially, is a question frequently asked by those who have 
never tried the experiment. Artificially hatched chickens 
are just as strong as those hatched by natural process. The 
percentage is larger with the machine. The trouble is 
slightly more and the anxiety decidedly less. From two to 
five hundred chickens can be hatched with very little ex- 
pense and very little trouble. The machine is always ready 
for business and one does not have to wait for a broody 
hen; hence chickens can be hatched far earlier. It all de- 
pends upon the percentage of fertility of the eggs. Fertile 
eggs are absolutely necessary to insure a large percentage 
of chicks at any time of the year. Incubated chickens do 
not have lice, gapes and many other kindred ailments. 
Brooding can be successfully accomplished if the sugges- 
tions I have made are carefully followed. An incubator will 
bo found a very valuable acquisition to any farm, and many 
of them to-day have paid off old and troublesome mort- 
gages. 

Where there is room for one machine in the regular 
potato or root cellar of any farm, space can easily be had 
for more machines. As one machine m'akes a return which 
will, without doubt, bo satisfactory, another can be added 
until a fine poultry plant is established. It is a poor machine 
whioh, if properly run, cannot pay for itself in one season. 
Where there is one chicken hatched to-day by the hen there 
are hundreds of them hatched by machines. 

With the great boom in chicken raising by artificial 
means sweeping all over the country, it is time that our 
farmei-s realized that the old-fashioned method is played 
out and that the modern incubator and brooder are the suc- 
cegsors of Mother Hen. 
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As SET forth elsewhere in this book, have 
your eggs as imiformly fresh as you can get 
them and reject all" that are overly large 
or undersized; also, all ill-shaped ones, includ- 
ing those with ridges around them or uneven ends, and all 
with thin or mottled shells. You can discover the mottled 
shells by holding the eggs between your eye and a lighted 
lamp, but it is better to use the lamp egg-tester. Use it in 
a dark room and you will have no trouble in detecting the 
mottled shells. Eggs with mottled shells sometimes hatch, 
but not as a rule. The shells of these eggs are so much 
thinner than the average shell that the evaporation of 
moisture within the egg is too great by comparison and the 
chick dies by drying up. 

The three kinds of egg-testers in common use are illus- 
trated herewith. The first, a lamp egg-tester, is made of 
tin and fits on the ordinary lamp in place of the glass chim- 
ney. Where the lamp 
tester is used the 
work should be done 
ina dark room, there 
being no other ligtt 
than that furnished 
by the lamp. This 
light is confined by 
the metal chimney, 
except that which 
shows through the 
opening that is filled 
by the egg when 
in position. The egg 
should fit snugly in 
no light will show 
this means you can 
clear, whether it 
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the opening, so that' practically 
around the sides of the egg. By 
see easily whether the egg is perfectly 
shows a stale spot, or whether it is strongly fertilized, show- 
ing the chick embryo with the veins of blood radiating in 
different directions. 

The Practical egg tester shown herewith is the standard 
one in use on large duck and broiler farms and it em'bodles 
the best ideas to date. This tester is eigihteen inches high, 
ten inclies wide and ten inches deep. The top is galvan- 
ized iron. It is equipped with an extra strong reflector of 
superior quality. The lamp is made of the best blocked tin, 
the seams being machine turned and carefully soldered and 
tested for leaks. An ordinary glass chimney such as is used 
on a house lamp will fit the burner and is best for the pur- 
pose required. In testing, 'tlhe lamp is lighted and placed 
inside the tester in such a position that the broad surfaice 
of the flame is on a line with the reflector, which is bung in 
the opening at the back of the box. This concentrates the 
rays of the light in the testing tube located on the opposite 
side of the box. The eggs are held against a hole in the 
cloth end of the testing tube. The Strong light penetrates 
the shell an'd brings to view the d^evelopment of the 
contents of the egg, making it possible to discover the degree 
of fertility, or tlhe growth of the em'bryo. To get the best 
results this tester should be used in a dark room. There is 
nothing about it to get out of order or wear out. 

A window egg-tester is built of common boards so as to 
fit into a south, east or west window, and should be painted 



black on the inside or covered with black cloth. Surround 
the openings into which the eggs fit with leather and cut an 
opening for the egg of such shape that the egg, when pressed 
against the leathr^r, will completely fill the opening. If you 
have an east window, make a practice of testing your eggs 
in the morning, on a sunshiny day. If a west window, wait 
till afternoon, the object being to have the sun opposite you, 
so that you will look through the egg at the intense sun- 
light. Using such a tester in the way advised you can see 
very clearly the contents of the egg and will soon be able 
to tell just what the egg is worth. Two persons can work at 
this tester, and in cold weather it is often advisable to test 
the eggs as rapidly as possible so as not to cool them down 
too much while they are out of the machine. 

The three cuts of eggs shown herewith Illustrate the ap- 
pearance of eggs usually found in testing a lot that have 
been in an incubator. Fig. 1 shows a strong, well-fertilized 
egg as it appears on the sixth, seventh'or eighth day. Fig. 
2 shows a weak or imperfectly fertilized egg, one that will 
not hatch. Fig. 3 shows a stale egg, one that has be'coms 
too old, the yolk having settled to one side of the egg. An 
infertile egg shows perfectly clear when looked at through 
an egg tester. There is no appearance of a germ, either 
strong or weak, or of a stale spot. It is of one uniform 
-color, and should, of course, be rejected. 

Test the eggs in the machine on the seventh or e'ighth 
day and again on the eleventh or twelfth day. There is no 
hard and fast rule as to the best days on which to test eggs. 
Expert breeders often test as early as the fifth day, for they 
can tell by that time whether an egg it hatchable or not, 
and they want room for other eggs, as they make a practice 
Of setting two or more incubators on the same day and then 
shifting the eggs forward from one incubator to another, 
replacing the infertile eggs, thus gaining room and being 
able to reset the Incubator or incubators that are emptied 
in this manner. With beginners, it is better, no doubt, to 
wait until the seventh or eigttth day, for by this time even 
a novice can tell, by consulting the eggs shown on this page, 
whether an egg will hatch or not. If in doubt, replace the 
egg in the machine and wait for the second test. 

A number of eggs will appear to be all right from the 
fifth to the eighth days, the chicks being alive and giving 
promise of coming out all right, but they will die between 
this time and the fourteenth day, for there will be found in 
every incubator full of eggs a number that are fertile, but 
whifh will not stand incubation, the germ not being strong 
enough to develop during the three weeks into a full grown 
and vigorous chick. After some practice many of these 
eggs can be detected at the second test and should be re- 
jected. Experience is the only safe teacher in matters of 
this kind, and each operator of an incubator will have to 
investigate matters for himself. The writer has broken 
dozens of eggs, "as a matter of curiosity," thus settling 
doubts as to particular eggs. There is no other way. It is 
a good idea to mark all doubtful eggs you replace In the 
machine, so that you will look at them closely when you 
come to the second test. Eggs should not be tested In an 
atmosphere that is colder than 65 degrees, if it can be 
avoided. Do not under any circumstances test eggs in a 
freezing atmosphere. If necessary, cover the egg-tray care- 
fully with a warm blanket and carry the eggs to a room that 
is warm. 
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THE right use of heat in incubators is the key to suc- 
cess. All other conditions may be perfect, but, if the 
heat is wrong, the hatch is a failure. To get and 
keep the right degree of heat a measure of heat 
must be had. The measure must be accurate, constant, sim- 
ple, easily used. That measure is the thermometer. Ther- 
mometers do not create, change, modify, or control heat. 
They simply register heat, rising and falling as the heat 
changes, telling at once each change with precision. There 
need be no difficulty in getting thermometers that are accu- 
rate and will remain so. 

To be simple, so that people not experts can use them 
easily, thermometers should be adjusted correctly, and 
have no adjustments or attachments except those sent with 
incubators. The form of an incubator 
thermometer is- not essential, nor is 
the material from which thermom'eiter 
scales are made essential. Some of the 
first incubator thermometers used in 
this country were mad.e in Germany, 
where — on account of its cheapness- 
wood, instead of metal, was ussd for 
the scales. These were quickly super- 
ceded by the much more accurate and 
nicely made American thermometers. 
But there is still among a few oper- 
ators of incubators a vague idea that 
somehow a woiod back is better for an 
incubator thermometer than a metal 
back. There is no good ground for this. 
The writer made thermometers for 
over thirty-eight years, had a personal 
acquaintance with over lifty manuliac- 
turers of incubators, and had been to 
their factories, some of them sev- 
eral times' — had situdied the con- 
struction of their incubators, methods of application, 
diffusion, regulation and circulation of heat, their ventila- 
tion, use of moisture, an-d methods of using thermometers, 
and was fully satisfied that there was never an egg that 
could be hatched artificially by the use of a wood scale 
thermometer that would not hatch equally well by the use 
of a white scale metal thermometer under any possible con- 
ditions. After making incubator thermometers with scales 
of wood, tin, zinc, bronze and brass, finishing natural color, 
black and silvered, his conclusion, based on a life-long ex- 
perience, was that the, most legible, accurate, practical incu- 
bator thermometer is one with a white metal scale. But 
the color of a thermometer scale may affect its action. As 
black ahsorbs heat much more readily than white, we 
regard black scale thermometers as unsafe to use in incuba- 
tors. 

LOCATION OF THERMOMETER. 
The position of the thermometer in incubator — whether 
it stands up, lies down, or lies inclining, does not sensibly 
change its action, if the thermometer is properly made. The 
location of thermometer — where but one is used in an incu- 
bator — should be as near the center of the egg tray as it can 
be and be seen from the front. Where two thermometers 
are used in one tray, place them a few inches from each 
Of course location of thermometer must also depend on the 
end of the tray, as far back as they can "be easily read, 
construction of the incubator. 
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Formerly in using thermometers in incubators it was 
the general practice to have the bulb touch the egg. For 
several years the writer advocated using thermometers in 
incubators without touching the egg. Several makers of 
Incubators have already adopted this practice, and we pre- 
dict that It will be the general practice. This conclusion is 
based on the following reasons: 

First — The well known difference in heat during incuba- 
tion, between a fertile and an infertile egg. 

Second — An egg may be "alive" when thermometer bulb 
is placed against it, and a "dead" egg a few hours later and 
before changing position of thermometer. As the dead egg 
cools, to maintain its heat at 103 degrees the heat of egg- 
chamber must be raised, so that a large number of live eggs 
may temporarily be subjected to ex- 
cess of heait, because of the cooling of 
thermometer by a dead e^gg. While 
this might not prove destructive, it 
would have that tendency. Evidently 
the true method , in incubajtion lies in 
eliminating, so far as we can, possihil- 
ities ol failure, raither than in taking 
all doubtful chances of success. 

Third — The difference in heat of the 
same egg at different stages of incuba- 
tion is well known. While this is 
sought to be provided for by change of 
heat in the later sitages of incuibation, 
the fact that incubation does not prog- 
ress uniformly in all eggs makes this 
increase of heat to some degree a fac- 
tor in the case, as the most rapid evo- 
lution of heat in the egg occurs at the 
time the embryo is quickened, and 
there may be a difference of one day 
the time of quickening different eggs, 
and so a marked difference in heat. 

Fourth — There is a decided difference in heat of eggs at 
the same stage of incubation owing to difference of vitality. 
To subject an egg of strong vitality to the heat of an egg of 
weak vitality — pr the reverse — during entire period of incu- 
bation, might destroy one of them. As, in practice, this 
does not occur where position of thermometer is changed 
daily, what does, or may occur, is, that one day the machine 
is run by an egg of low heat, the next day by an egg with 
a high heat, so that really instead of a uniform heat day by 
day, the heat of the egg-chamber may vary several degrees 
one day with another, when presumed to have a uniform 
heat. This conclusion, of course, assumes that the ther- 
mometer with the bulb in contact with the egg records the 
heat of the egg it touches, which is the theory upon which 
the thermometer is used in that position. If it is claimed 
that the reading of thermometers is not controlled, only 
modified, by having bulb in contact with the egg, then the 
argument for having bulb touch the egg loses its force. 

Fifth— If it be true that the egg, after the quickening 
takes place in incubation, observes the law of other animal 
life, of a daily ebb and flow of heat, that may be .given 
weight so far as it bears on the egg case. This is not of- 
fered in evidence, only a suggestion. 

From above premises we deduce these conclusions: 
First — In artificial incubation the tnd to be sought is 
to establish and maintaiij ^b^rt S^free of heat which will, 
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hatch the largest number of eggs under the diverse condi- 
tions which those eggs will develop during incubation. 

Second' — In the nature of the case the exact conditions 
to be observed to attain this result can not be predicted 
with certainty, owing to the fact that the vital energy con- 
tained In the egg is not now apparent, but is to be developed 
by the conditions we are to establish to develop that vital 
energy. 

Third — Because of the diverse conditions which develop 
in eggs during Incubation, no fixed law can be made that 
will produce results with equal certainty. So acting upon 
the law of averages of results experimentally obtained, 
practice and experience have shown that in artificial incuba- 
tion a heat of 103 degrees in general varying according to 
period of incubation, will give the best aver'age results. 

Fourth — It follows naturally that success in artificial 
incubation is not best attained by bringing one egg to 103 
degrees and keeping several hundred other eggs of different 
degrees of vitality to the heat of that egg, for the whole 
period of incubation; nor by applying thermometpr each 
day to a different egg, so that there will be twenty different 
standards of heat during one incubation, but, rather, by 
maintaining an equal diffusion of heat at 103 degrees in the 
egg-chamber by a thermometer with a free exposure of the 
bulb, and allowing individual eggs to maintain such degree 
of he'at as their varying vitality develops. The eggs will 
then be found to vary several degrees in heat witlj a uni- 
form heat in the egg-chamber. 

To try to bring one hundred or five hundred embryo 
chickens of different vital conditions to the heat of an i'.i.ti- 
vidual chicken is contrary to nature. If in hatching one 
chicken develops 106 degrees and another one but 100 
degrees to place a thermometer on the 100-degree chicken 
and try to make the 106-degree chicken hatch at 100 de.grcos 
he might not hatch at all. The same failure would vesult 
to place thermometer on 106-degree chicken and try to make 
100-degree chicken hatch at 106 degrees. But place both 
eggs in a tray where the heat is 103 degrees and both may 
hatch. 

In this, as in other things, it is not ours to say that 
natural law should be changed to meet results we wish to 
attain, but it is our duty to so conform our methods to the 
operation of natural law that we shall not fail of success 
by attempts to change the physical forces. 

ACCURACY OF THERMOMETERS. 

Of course, if thermometer is not accurate, it will not 
show good results in the hatch. It is so easy when, for 
any reason, the hatch fails, to lay failure on the thermom- 
eter, that this is often done without reason. Incubator mak- 
ers know so well the need for good thermometers that, with 
very few e.xceptions, they are careful to get the best ther- 
mometers that can be had, so that in buying any standard 
make of incubator purchasers can feel sure of getting good 
thermometers, and that they need have no care about any 
"tests" or "adjustments," because their thermometers have 
already been tested and adjusted better than any ."^ne can 
do it outside of a thermometer factory. 

As, in the nature of the case, an incubator thermometer 
must have a fine mercury column, that column is liable to 



oecome divided by a sudden jar, in falling, or by mail 
transportation. This is in no way a defect. When the mer- 
cury column gets divided, a few quick jerks with thermom- 
eter held bulb end down, will usually unite it. If this does 
not do it, tie a stout string to top of thermometer 'and swing 
it quickly round a few times. If this fails to unite the col- 
umn, the thermometer is pro'bably cracked. When the mer- 
cury column all rises on top of tube and remains there, the 
bulb is cracked and thermometer is useless. Bach thermom- 
eter is an individual, each tube is made and tested, and then 
the scale is made to fit that tube, so broken incubator ther- 
mometers have no value to repair. 

Constantly, promptly, accurately the little instrument 
does its work, oft^en rousing the ire of the operator because 
it tells just the heat that exists, and not the heat the opera- 
tor thinks ought to exist, evoking censure l>ecause of its 
truth. 

EFFECT OF VENTILATION AND MOISTURE. 

The apparent heat of the incubator and its actual heat 
are sometimes quite different. This puzzles many O'perators, 
and is usually the result of errors in ojierating. The cause 
may usually be found in defective or excessive ventilation. 
Where an incubator is given excessive draft, it must have 
an excess of heat to supply the waste of heat. It will also 
have an unequal distribution of heat, and the varying cur- 
rents of air will cause the thermometer to act in an eccen- 
tric way. If in a dry place the excessive ventilation will 
tend to evaporate the natural moisture of th« egg, and 
water must be supplied to furnish moisture. Rapid evap- 
oration will be induced, and (especially if the draft be then 
partly closed) moisture will collect on bulb of thermometer, 
and as this moisture evaporates from thermometer bulb it 
lowers the reading of thermometer, so that while the heat 
of the egg-chamber is too high, the thermometer registers 
too low from being made a hygrometer for the time by the' 
excess of moisture induced by the unnatural conditions 
under ■which it acts. A similar result might be produced 
by placing the incubator in a damp cellar when the draft 
was properly regulated. Thus for the time two opposing 
conditions exist, both of them harmful to incubation. The 
thermometer is not in fault, it simply acts in an unnatural 
manner, because subjected to unn'atural conditions. Regu- 
late the draft and moisture properly, and the thermometer 
will show correct .heat, but it can not show heat correctly 
when forced to act hygromatically, as a wet bulb thermom- 
eter. 

When two thermometers in different places in an incu- 
bator do not agree it is no evidence that thermometers 
are not accurate, but rather that there is not a uniform dif- 
fusion of heat. To show whether thermometers agree in 
reading, try them in water, with bulbs at the same level in 
the water, and water stirred to make heat equal. 

While artificial incubation has made a great advance in 
ten years, and has made the poultry product the leading 
farm product of America, there is yet much to be learned. 
The needs of the case are to be met in the spirit of the 
learner who is teachable, rather than by the dogmatism that 
assumes to know it all. The results of the experience and 
knowledge of to-day may be modified or wholly changed by 
the larger knowledge. and wider experience of to-morrow. 



THE INCUBA TOR ll\ OPERA TION. 



Getting the Machine In Working Order— Where Best to Locate an Incubator— Location of the Thermometer— Care 

of an Incubator In Operation. 



BY JOHN W. MYERS, 

President of the Reliable Incubator and Brooder Co, 



IP the incubator you are about to begin worlc with is one 
you used last year it will need to be cleaned out, 
overhauled and put in perfect working order. It ought 
to have been thoroughly cleaned out when you put it 
away last summer, but if this was neglected then, do it now. 
For washing out the egg chamber, egg tray and turning 
rack, if they were left in a soiled condition or are musty, 
use hot water into which a liberal amount of baking soda 
has been mixed. Cleanse and air the egg chamber, tray 
and rack until they are sweet-smelling. 

Next test the regulator. Do this by filling the lamp, 
lighting it and running the machine two or three days to 
make sure that everything is in perfect working order. It 
there shoud appear to be something wrong with the work- 
ing of the regulator do not trust your own mechanical 
knowledge to fix it, unless it be some simple matter, but 
write to the manufacturers, asking them for instructions, 
liememiber, please, that the men who made your machine 
are really in a position to know more about it than cau a 
person who has simply operated it one or two seasons. It 
is true that the best of machines have to be run differently 
under varying conditions, and sometimes the manufacturers' 
directions have to be departed from in order to obtain the 
best results, but, nevertheless, in a large majority of cases 
it is best to follow the directions of the manufacturer of the 
machine and any departing from these directions should be 
done cautiously and only after due deliberation, unless you 
have "eggs to burn,'' 

Quite often purchasers of incubators report that their 
first hatch was the best one they ever had. No douTit in a 
majority of cases this was because they foUoTved closely 
during their first hatch the "directions sent with the machine. 
Later on they get to thinking that they can improve on the 
manufacturers' method of operating the machine, and hence 
gradually depart from their instructions — the results, as a 
rule, being worse rather than better. 

WHERE 10 LOCATE AN INCUBATOR. 

This question arises with every person who proposes 
to operate an incubator: "Where is it best for me to lo- 
cate my machine?"' As a rule, taking incubators as they 
are, a g;ood, dry, well-ventilated cellar Is the best place. 
The air in this cellar should be pure and should be renewed 
either daily or every other day during the progress of the 
hatches. Every incutiator must supply sufficient fresh air to 
maintain life in the egg, and this air must be pure if the 
chick is to come forth strong and healthy. Experts have 
made tests that proved that the embryo chick must have 
fresh air almost from the first, and the supply must be kept 
up until the chick emerges from the shell. Where eggs in 
these tests were coated with shellac or varnish, not a chick 
came forth, proving beyond question the necessity of fresh, 
vitalizing air. A damp, mouldy, foul-smelling cellar is not 
a fit place for artificial incubation; in fact, it is about as 
bad a place as one could select. It is a mistake to operate 



an incubator in an atmosphere that is unfit in any way for 
human beings to breathe. 

A cave that is properly ventilated Is also a good place. 
The main advantage in using a cellar or cave is, that the 
temperature therein is far more uniform than is the rule in 
a dwelling house or out-house of any kind. Some incubators 
can stand quite extreme changes of weather, while others 
can not. It is better to be on the safe side rather than to 
depend on the construction of the machine and the regula- 
tor to withstand these sudden changes in the weather, where 
the thermometer may fall 40 degrees within twenty-four or 
forty- eight hours, as it sometimes does in this latitude. 

It has been our experience that where a room in a 
dwelling house is to be used as the location of an incuba- 
tnt, it Is better to select a room in which there is no fire 
during the day, rather than use one of the living rooms 
where the temperature is seventy degrees during the day, 
while the fire is burning, and may go down below the freez- 
ing point during the night when the fire is low, or has gone 
out entirely. In such cases you have, every twenty-four 
hours, a great change in the temperature of the air sur- 
rounding the inculDator, and the regulator is put to a severe 
tpst. The warm side of a room that is not heated in this 
manner, or the warm end of a hallway is a better place,' in 
our opinion, than a living room such as is referred to. 
Wliere a house is heated by steam or a furnace, or one or 
more rooms are heated by a "base-burner in which a good 
fire is kept all night, thus keeping the temperature reason- 
ably uniform during day and night, it should be an easy 
matter- to find a satisfactory corner for the incubator. The 
object is to find a location for the machine where the 
changes in the temperature of the air surrounding the incu- 
bator will be as slight as possible under the circumstances. 

No matter what make of machine you have, and no 
matter where you locate it, it is necessary that you make a 
study of the machine and of the processes of artificial incu- 
bation in order to succeed well — in fact, it is necessary that 
you should master the subject (and it is not an intricate one) 
provided you are to obtain the best results possible under 
given conditions. Hatching with incubators is not a diffi- 
cult matter- where the few essentials are understood, but if 
these essentials are not mastered, a person is liable to soon 
come to look upon artificial incubation as an intricate and 
vexatious problem. 

THE QUESTION OF HATCHABLE ECGS. 

Now that you have your machine located and everything 
in good working order, the question of suitable eggs pre-' 
sents itself. Here is one of the important matters to be 
looked after with great care. We know one man who sent 
to the corner grocery store and bought 218 eggs from which 
he hatched 203 chicks, but where this was done in one case, 
we have heard of dozens of other cases where store eggs 
did not hatch even three chickens out of 200. It will not do 
to depend on the store keeper for eggs to hatch. To have 
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to depend upon nearby farmers is bad enough, for they are 
careless in gathering them, allowing them to get chilled. 
The person who is in a position to get his eggs for hatching 
from his own hens, gathering them and caring for them 
himself, is in a position to know what he is doing. At best 
it is a hard matter to get satisfactory hatches during De- 
cember, January and February, for the reason that these 
months are outside of nature's hatching season, and nature 
has a way of doing things in her own time, to best advan- 
tage: This is not saying that nature cannot be improved on 
in many cases, or that she cannot be turned from her course 
and made to serve the interests of mankind, but the fact 
is, that people who take up artificial hatching and brooding 
during the three months named have nature to contend 
against and they will find that she must be studied and 
courted at every turn. It is a comparatively easy matter to 
hatch chicks and rear them by artificial means during 
March, April, May and June, bringing off large hatches and 
raising a good percentage of the chicks, but in mid-winter 
the same task calls for greater care and more intelligent 
management. 

Eggs laid during freezing weather, that are to be incu- 
bated, Should be gathered while they are still warm, or at 
least before they have a chance to chill, and care should be 
taken that they do not chill. A good plan is to have a basket- 
ful of bran or oats that is kept in a warm room. Take this 
to the hen-house or barn when you gather the eggs, place 
the fresh laid eggs in the bran or oats, which "will protect 
them from the severe cold while being carried to the house 
and until ready for placing in the incubator. Eggs intendted 
for hatching should not be kept in a temperature that goes 
below 40 degrees, and we would prefer to have these eggs 
kept in a temperature ranging from 50 to 70 degrees. 

When you come to select your eggs for hatching, reject 
all that have thin shells, rough shells, or that are tadly mis- 
shapen. The extra large eggs containing double yolks 
should be rejected and the extra small eggs. Medium small 
eggs will hatch just as strong chicks as medium large eggs. 
We have proved this time and again. It saves time and 
money value to examine the eggs through an egg-tester be- 
fore placing them in the machine at all. See article on 
"Testing Eggs for Hatching." Among winter laid eggs, in 
fact, those laid during any season of the year, you will find 
a considerable number with mottled shells. These eggs sel- 
dom hatch. In testing during the seventh or tenth day, we 
have rejected hundreds of these eggs, and it is the rare ex- 
ception that one of them is found to contain a cMck embryo, 
hence It is best to reject them in the first place. By "mot- 
tled" is meant a shell that is spotted on account of being 
uneven in thickness, some places thin and others thick. 
Such an egg-shell is too thin and porous. 

A MATTER OF GREAT IMPORTANCE. 

We next call special attention to the importance of the 
exact location of the bulb of the thermometer you use. In 
some machines that we have tested a difference of a quarter 
of an inch in the distance from the bulb of the thermometer 
to the "bottom of the hot water tank or hot-air reservoir (the 
source of heat) makes a difference of one whole degree in 
the reading of the thermometer, or, in other words, in the 
temperature registered by the thermometer. 

With some incubators the thermometer is simply laid 
on top of the eggs. This we consider a poor plan, for the 
average n'ew hand with an incubator will be careless in 
handling the thermometer and the bulb may vary from a 
quarter of an inch to half an inch or more in distance from 
the source of heat, that is, from the bottom of the tank or 
hot-air reservoir, the result being a variation of from one 
to two or more degrees in the actual temperature of the egg 



chamber, though the thermometer may show the desired 103 
degrees. It is far better, we think, to have the thermometer 
arranged so that when it is placed in position, as per direc- 
tions, the bulb will always be on the same level and at ex- 
actly the same distance from the source of heat; then this 
thermometer will at all times register the temperature at 
a given distance from the source of heat, say at a level with 
the top surface of the eggs, and a uniform temperature may 
thus be insured at all times, at least so far as the location 
of the thermometer is concerned. 

As a result of our experience, we prefer to have the 
middle of the bulb of the thermometer on a level with the 
top surface of the eggs. Note that we say "middle" of the 
bulb of the thermometer, for this bulb itself is from a quar- 
ter to three-eighths of an inch in diameter (some are even 
larger), and it is worth while to be exact in operating an 
incubator. Let us be exact, as far as we can, for there will 
be enough chances against us at best and we want all of the 
chances we can control to be on our side. 

Do not sprinkle the eggs. This lowers the temperature 
too suddenly and is therefore hurtful. If the machine through 
some cause runs up too high, dampen a towel or cloth 
in warm water and spread it out over the eggs in the tray, 
leaving the tray in the egg-chamber, but not closing the 
egg-chamber door. Should the heat run up as high as 112 
degrees you may still save the hatch by the above plan, pro- 
viding the excessive heat was not applied too long. At two 
weeks old the chick embryo will stand more of such abuse 
than when only one week old, and after the two weeks, 
handling, jarring, etc., do much less damage than during 
the first days of the hatch when the chick embryo is first 
taking form. Be governed accordingly. 

FILLING LAMP— TRIMMING WICK. 

It is important that you s'hould fill the lamp of your 
incubator and trim the wick twice a day, morning and eve- 
ning. The reasons are plain. A steady blaze and an even 
heat are essential to best results. The wick will not draw 
so much oil from the lamp that is nearly empty as from one 
that is half lull or nearly full and a charred wick acts as an 
obstruction to a clear, strong flame, thus diminishing the 
heat. The lamps ordinarily furnished with good incubators 
will burn twenty-four to thirty-six hours without refilling 
(depending upon the height of blaze), but if the operator 
were to fill these lamps only once every twenty-four hours 
and should forget to do so some cold night, the oil would 
give out and jeopardize the hatch. For these reasons it is 
wise to fill the lamp and trim the wick every twelve hours. 

When you first start the incubator use a pair of shears 
to trim the wick. Have the wick slightly rounding in the 
middle, to produce an even, or slightly rounding blaze. 
After this trim the wick by turning it up until the charred 
part is exposed above the metal jacket, then simply ruib a 
match across the end of the wick, removing the charred 
part. This is easily done and is all that is necessary. 

Where it is convenient to use gas as the source of heat 
for an incubator it is better than a lamp, for with gas there 
is a steady supply of fuel as a rule, and no loss of heat re- 
sults from a charred wick. 

FOLLOW DIRECTIONS. 

Follow closely the book of instructions sent you by the 
manufacturer of the incubator you are using. Machines dif- 
fer in important essentials, and the man, or men, from 
whom you bought yours should know the requirements of 
his make of incubator, and this knowledge should be found 
in the book of directions he sends you. It he does not know 
how his incubator should be run, he didn't know how to 
build it in the first place; but if you have a standard ma- 
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chine, then follow carefully what the manufacturer says 
about operating it. 

Sometimes eggs begin to hatch as early as the eigh- 
teenth day. In that case the heat in the hatching chamber 
was too high. They should not begin to hatch earlier than 
the evening of the twentieth d^y, and the night of this day 
is better still. In hatching egg-s and raising chicks by arti- 
ficiar means be guided as much as possible by what is nat- 
ural, by what takes place when the hen does the hatching 
and brooding. The conditions the hen furnishes are those 
that we must provide in her absence, and the way the eggs 
hatch, or fail to hatch, the way the chicks thrive best or 
fail to thrive are where we must look for pointers to put us 
on the right track. Bear this in mind. 

WHEN THE CHICKS AREIHATCHING. 

Never disturb the eggs when the chicks are hatching. 
Before this interesting time you can be more or less careless 
in handling the eggs, but after they begin to pip, keep hands 
oft. 

If the eggs are uniformly f/esh and fertile the chicks 
should begin to hatch during the night of the twentieth 
day, or the forenoon of the twenty-flrst day, and 90 per cent 
of them should be ready to remove to the brooder by noon of 
the twenty-second day at the latest. Where eggs are of dif- 
ferent ages, some of them fresh-laid, some of them one week- 
old, some two, three, four and even five weeks old the hatch- 
ing will reach out over four or five days, some hatching on 
the twenty-first day and others hatching along until as late 
as the twenty-sixth day. It is, of course, best to have eggs 
as fresh as possible. In cool or cold weather they can be 
kept as long as four weeks, and will hatch strong chicks, 
but it will take these old eggs some longer to hatch, and 
eggs not over two weeks old are much to be preferred. 



When fresh eggs are used and none of them begin to 
hatch until the twenty-second or twenty-third day, this is 
proof positive that not enough heat was applied during the 
period of incuhation, thus retarding the development of the 
chick in the egg and delaying the hatch. Make sure that the 
bulb of your thermometer was on a proper level in the egg- 
chamber, and if satisfied it was. then run the machine a 
degree higher througliout the next hatch. Half an inch up or 
down in the egg chamber, as regards the bulb of the ther- 
mometer, means often as much as a full degree of difference 
in the temperature, hence the importance of this matter. 

It is a good plan to make notes throughout each hatch, 
keeping a record of the temperature, taken every twelve 
hours, and noting down any other items in regard to testing 
the eggs, the application of moisture, the amount of ventila- 
tion used, etc. Then when you make any variation you can 
note results. The most important point is to know all about 
your eggs. Eggs used for hatching, in order to obtain the 
best results, must come from vigorous stock, that is, in good 
breeding condition, meaning not too fat; must be uniformly 
fresh and really should be from the same breed. Considera- 
bly better results will be obtained from two hundred Leg- 
horn eggs, two hundred Plymouth Rook eggs or two hun- 
dred Brahma eggs, run separately, than would 'be the case 
if a third each of the thi-ee kinds were placed in the same 
incubator and run through the hatch together. These eggs 
vary considerably in thickness of shells, hence the same 
amount of moisture will not do for all of them and not so 
good resuts will be obtained in this way. All possible pains 
should be taken in matters of this kind, and then the owner 
of the incubator will be satisfied with his or her invest- 
ment, and will not join the ranks of those who are indiffer- 
ent in their methods and then blame somebody else. 
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BEFORE proceeding with the subject proper, I wish to 
make a few remarks on the supposed difference be- 
tween chicks which are hatched in incubators and 
those hatched by hens. It is only of late years that 
any large number of poultry raisers have been willing to 
admit that there is no difEerence between incubator and 
hen hatched chicks, and there are plenty of persons who still 
believe that a chick hatched in an Incubator Ulways has 
flesh of inferior flavor to those hatched by hens. Such an 
idea is purely imaginary and arises from the fact that with 
a certain class of people it has come to be a common thing 
to class all Inferior stock as incubator hatched. Whenever 
there is any difference between hen hatched and incubator 
hatched poultry the difference arises from the manner or 
mothod of raising and not of hatching. Chicks hatched from 
eggs laid by good, strong, vigorous stock in perfect health, 
at a temperature between the two extremes of 101 and 105 
degrees, are .and always will be exactly the same in every 
respect, whether hatched in an incubator or hatched by a 
hen. 

It might naturally occur to many that stock which is 
strong and vigorous must of necessity be healthy, but not 
so. A strong, vigorous man or woman can be sick at times, 
so can any sort of animal, and poultry is no exception to 
the rule. Therefore it goes without saying that no person 
need expect to raise good poultry unless the eggs are laid 
by healthy hens. A bright red comb on a hen which is 
as lively as a cricket is considered by most poultry raisers 
as a sure indication of good health, and it usually is, but it 
can not be relied on absolutely, because a hen may be in 
an advanced stage of either roup or diphtheria and show 
no signs of it in her comb. The very first effect of roup is' 
felt in the generative organs or ovaries, and thus the eggs 
are one of the first things to be affected. 

In handling the subject, as stated in the heading, we are 
going to suppose that in all cases the chicks have been 
properly hatched by heat between 101 and 105 degrees and 
ndt between 90 and 110 degrees. I should like you also to 
bear in mind the fact that a hen does not always keep the 
eggs at the proper temperature; they will vary from 98 to 
110 degrees, but in all my experiments with hens I never 
had good success with their chicks when I found the eggs 
heated above 107. The chicks often get out only to die after- 
wards, but when the heat gets below 100 tliey always fail 
to get the chicks out at all. The majority of good sitters, 
however, maintain a temperature between 101 and 105. 

For the past five years I have been experimenting spe- 
cially with hen hatched and incubator batched chicks and 
turkeys, both kinds raised togeither, both with hens and 
brooders. While there was really no difference between the 
chicks when they were hatched at the same temiperature, yet 
the average number raised both by myself and others was the 
highest in the case of the incubator hatched. The incubator 
turkeys did the best every time. They were raised with 
hens in all cases, except that some of them were kept in 
the brooder for the first week, and these usually did the best 



of all. But we had no success if we kept them in brooders 
longer. I had four incubator hatched gobblers go to twenty- 
eight pounds at ten months, and they were heavier than any 
that were hatched under the hens. 

FIRST CARE OF NEWLY HATCHED CHICKS. 

AH that the chicks need for the first tweny-four to 
thirty-six hours after coming out of the shell, is to be kept 
perfectly comfortable and quiet. I seldom use any other ther- 
mometer than the chicks themselves, but will state that 95 
to 98 is the proper temperature. A thermometer laid aJmong 
the chicks should not exceed 100, but bear in mind also that 
95 on a warm day is as warm as 100 on a cold day; in other 
words, the chicks will be as comfortable in a brodder at 
95 on a warm day as in one that is 100 on a cold day. Also 
remember that when we say brooder at 95 or 98 we mean 
with the chicks in it. If you make it 98 and then put in the 
chicks you will very soon have about 110. The empty 
brooder should seldom be warmer than 90, the heat of the 
chicks will very soon make the balance. No reasonably 
intelligent person need ever make a mistake if be simply 
will watch the chicks, as they are the best possible guide. If 
they are just warm enough they will lie around perfectly 
contented and sleep without getting on top of each other. 
If too warm each chick will try to fiock by itself, and pant; 
it not warm enough they will crowd up in a bunch, and the 
colder they are the harder they will crowd. Chicks which 
have spent one night only in a jam are ruined beyond re- 
demption. A part of them can always be raised with good 
care afterwards, but few of them will be found perfect at 
maturity — they may be deformed in every way imaginable. 
It is this one thing of crowding and jamming in a corner 
that has caused more trouble in raising incubator chicks 
than all others combined. Some wise people have supposed 
they had solved the problem by making round brooders, or 
brooders with round corners. It is quite true that chicks can 
jam tighter in a square than in a round corner, but they can 
jam where there is no corner at all quite hard enougti to do 
ithe mischief. The only way is to prevent crowding at all. 
There are a good many things which will cause chicks to 
crowd, but one thing alone will prevent it, and that is 
warmth. Chicks that are improperly fed, or are weakly from 
other causes, will crowd if in a brooder that is warm enough, 
but even they can be stopped from crowding by using more 
heat. Young chicks need heat more than food. It is abso- 
lutely necessary, and they will neither grow nor thrive with- 
out it, yet there is nothing Worse that can happen to young 
chicks than to be overheated any time during the first week 
after they are out of the shell. It is just as bad to overheat 
them after tlhey are (hatched out as while they are in the shell. 

Fully half the persons who buy incubators, and I believe 
a greater number, have an idea that if they can only get 
the chicks hatched they can easily raise them, hence they 
will buy the best incubator they can get, an'd then very 
often, as I well know, try to raise tbe chicks without any 
brooders at all. It is quite true that chicks can be raised in 
almost any kind of an old box, provided they are kept warm 
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and dry, with plenty of fresh, warm air, and are well fed; 
but lacking any of these essentials the result will be partial 
or total failure, whether the brooder cost fifty cents or fifty 
dollars. 

The care of the chicks for the first thirty^six hours is 
all a matter of brtroding. This is the first step and is almost 
all important. My chicks, for the first three days at least, 
are always placed on a soft cloth of some kind in: the 
brooder. An old, worn out Ingrain carpet suits me better 
than anything else, and jute sacks are very good; in fact, 
anything soft and rough. Young chicks must never, under 
any circumstances, be placed on a smooth surface of any 
kind. Smooth boards, tin, sheet iron, and glass (I have 
seen all these used for chicks to sit on) must never be used 
as a bottom for a brooder unless kept well covered at all 
times with litter, hut the old woolen carpet, kept a little 
warm, is simply perfection for the first three days. It en- 
tirely prevents sprawling, while a Smooth surface of any 
kind will always produce more or less crippled chicks. 
Warmth, quietness and an abundance of fresh, pure air is 
all that is needed for the first twenty-four to thirty-six 
hours, as above stated. Then we are ready for the second 
step, and it is not hard to stumble here. 

In the matter of feeding there never can be any iron- 
clad rules, as there are for brooding. The essential points 
given above a:bsolutely must be had in a brooder if complete 
success is to be attained, but in the matter of feeding a 
great deal of latitude can apparently be allowed. I use the 
word apparently advisedly, because it Is really only appar- 
ent. Perhaps I can make my meaning plainer by stating 
that it is not so much what the chicks are fed as how it is 
done that makes the difference between success and failure. 
I have tried any and all methods that I could think of, or 
rather all kinds of food, and I find that chicks can adapt 
themselves to almost any sort of food if it is fed to them in 
a proper manner. 

METHOD OF FEEDING. 

As I sitated before there is no iron clad rule for feeding 
chicks. For many yeare in succession I have cooked all the 
food of every description which was fed to my growing 
chicks. I have also, for years at a time, fed it all raw. I 
have used salt daily in the food and I have fed without using 
any at all during the whole season. I have used nothing 
but ground food until the chicks were fully grown, and I 
have raised them entirely on whole wheat. I have fed oat 
meal, both dry and cooked, and in regard to it I will say 
that I do not feel like bragging about my success with it. 
I find it excellent after the chicks are as large as quails, 
but I never could succeed so well as I wished when I fed it 
from start to finish. Sometimes they did well, and at others 
they did not. Blit when using wheat and com, coarsely 
ground (from half to two-thirds corn and the balance 
wheat), I never had any trouble whether it was fed cooked 
or raw. This ration can be made one-third bran after the 
chicks are six weeks old with good results. I always in- 
sisted on having the very best wheat and corn. Nothing 
but perfectly sweet grains of either will I use. The grinding 
also is of the utmost importance, the regular meroh'anta;ble 
corn meal being utterly unfit to feed chicks unless cooked, 
either steamed or baked. It is too fine and will pack if fed 
raw. It pays to get the feed ground, and you can get it 
done at any feed mill. It should be' as coarse as clover 
seed. 

Use this meal half wheat and half corn, or two-thirds 
corn, and for the raw food method proceed as follows: Wet 
it' so you can stir it quite easily, and when you are done 
have it so wet that the water will rise and just cover the top. 
Then let it stand at least. thirty minutes to swell. There 



should be no sign of water when it is fed. Use either milk 
or water to wet it with. Milk is much the better, and I like 
sweet milk best. When the meal is to be cooked either by 
steaming or baking, use more water or milk, else it will be 
too hard when cooked. 

The above two ingredients I consider among the very 
best for feeding young chicks. I shall now give the various 
methods which I have used in feeding them, giving none 
which 1 have not used with good success in raising the 
chicks. I have always found that no matter what method 
I started with it was best to continue that plan. Any sud- 
den change was always detrimental to the growth of the 
chicks. If I am feeding wet food and change suddenly to 
all dry, the chicks always stop growing as rapidly as 
they were. A change in the method of feeding should be 
made gradually. Note this: No maitter what kind of food 
is used, or how it is fed, I consider grit of the very first im- 
portance. I would rather have 300 pounds of meal and 
one hundred pounds of grit than five hundred pounds of 
meal and no grit. W^hen it was all fed I should have the 
most and the best chicks with the former, though I had 
started even in the first place. Good stale tiread is a most 
excellent food, and I always use some of it when I can get 
it, especially to start the chicks. 

FIRST FEED FOR YOUNG CHICKS. 

Remember that when I say corn meal and wheat meal 
I always refer to the specially ground meal, as I never feed 
the meal that is sold in the stores. 

Take sweet, stale bread and wet it either with milk br 
water until it will stir up in a thin batter, then stir in equal 
parts of corn and wheat meal until you have a soft batter. 
To this add what would be equal to ten per cent of the 
whole of chick-size grit and an equal amount of good beef 
meal. Stir this well and let it stand a half hour and if it 
is just right it will be rather crumljly, but soft. There will 
be nothing in it of more importance than the grit if com- 
plete success is to be expected, but whenever it is possible 
to get it, add to the first feed for young chicks some finely 
cut grass, fresh grass I mean. It can be had as early as 
most people begin to raise chicks. For the first feed but 
very little is needed, but always place it on a clean pan, 
paper or board. Try to give just what the chicks will eat 
up clean, but should any be left, remove it as soon as they 
quit eating. 

The number of times to feed chicks daily is not as im- 
portant as how it is done and what sort of food is fed. I 
have always had good success when feeding three times 
daily, and just as good when it was fiv« times. Those who 
have time to feed five times and feed a little at a time, will 
perhaps induce the chicks to eat a little more than when 
they are fed only three times. If it is properly done they 
will do just as well one way as the other, but it is easier 
to overfeed by the five meal method than by the three, and 
overfed chicks soon cease to grow or thrive on account of 
indigestion. Unless they have plenty of room in which to 
run and exercise it requires great care to prevent overfeed- 
ing. It is much better to feed too light than too heavy. 
There is nothing better to keep chicks in good health and 
with good digestion than onions, but they must be cut fine. 
They may be mixed in the other food or fed alone — the 
chicks are always ready to eat them in any shape you want 
to feed them. I always make it a point to feed some at 
least once a day. A limited amount of potato is also good. 
They are best boiled with the skin on and then mixed with 
the other food, or feed them whole and let the chicks peck 
at them. Too much potato will cause bowel trouble. 
Cabbage, turnips, beets and rutabagas are all excellent, the 
latter perhaps be.st of all, both raw and cooked. Ripe apples 
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also are good at all times. All these things serve for va- 
riety, and any or all of them can be used with good results. 

When the meal is to be fed cooked mix it up in just 
the same way as when fed raw, but use twice as much water, 
else it will 'be too hard. Steaming or baking is the best 
way to cook the food. Place the meal in a vessel and set 
this inside of another one with a reasonably tight cover, 
and by keeping the water boiling in the outer vessel you 
can improvise a steamer out of any kind of kettle or pot. 
Food will go much farther when cooked than when fed raw, 
and the chicks can eat all they can hold and never get 
packed crops. It digests easier and on the whole I think it 
pays to cook it ■where the cost of fuel is not too much of 
an object. A little fresh meat and onions mixed in will be a 
great improvement at all times. The grit will have to be 
mixed in after the food is cooked, as it will all settle to the 
bottom while cooking. 

Feed early In the morning, always. A chick is not thriv- 
ing unless it is hungry in the morning. The crop should 
always be empty at that time, but never through the day. 
A healthy chick with an empty crop is always a hungry 
chick. If the crop is empty once in twenty-four hours that 
will answer. 

Feed the last in the evening just before sundown. 
Chickens want to go to roost at sunset, or shortly after- 
wards, and should have all they will eat at that time. If 
fed too early in the evening the get too hungry before 
morning and are apt to eat things which will make them 
sick, as they will eat anything they can swallow at such 
times. 

Chicks are the most peculiar little animals in the world 
in one respect. When they have had all they want or need 
to eat, they are not satisfied, but start off and begin hunting 
around for something else to swallow just to keep busy." 
This is why it is important to keep something for them to 
peck at, it keeps them busy and prevents eaJting what is not 
good for them. This habit of chicks accouhts for the fact 
that the first lot of chicks that is raised in any particular 
place will always do better than the second lot. You may 
fence up a yard and place a broo'der full of chicks in it and 
raise every one without trouble. Take those away and place 
a second lot in the same pen, giving them the very same 
care and food, and you will perhaps lose half or more of 
them. This result may be caused by various things, lice 
among others, but the usual reason is that the first lot of 
chicks found and picked up everything which it was possible 
for them to eat that was good for a chick, and much that 
was not good, so that nothing is left for the second lot. 
Where room is plenty it pays to raise but one batch a year 
in one place. This, of course, is not possible where room is 
scarce and Several lots are to be raised. The only remedy is 
to keep the yard as clean as possible. Spade or dig it up 
when it can be done, for each lot of chicks, or what is much 
better, divide the yard with a movable fence and sow grain 
of some kind, wlieal, rye or oats. Either one will grow and 
make a nice crop of grass in a short time, and the chicks 
will eat this and thrive on it. 

NUMBER OF CHICKS IN A BROODER. 

This is one of the most important questions to con- 
sider. I have proved that it is possible to raise as many as 
two hundred chicks in a single brooder, all in one lot. I 
have done it many times, and v/hile it is possible to do so, 
I advise the use of small brooders. Even supposing that 
you succeed in raising as many with the large as with the 
small ones, the chicks will always do the best when kept in 
small lots. Thirty to fifty chicks is the largest num'ber that 
Can be kept by most people with success. A large brooder 
and a large yard or run will answer very well, but a large 



brooder and a small run require constant care to keep the 
chicks healthy and out of mischief; when they can find noth- 
ing else to do they will eat each other alive. They can be 
regular cannibals when they get started, and when they do 
begin that the only thing which will stop it is to take away 
all those engaged in it, as one or two will soon start the 
whole flock at it. When that happens you may a'bout as well 
kill them all. The only thing to try is to divide them all 
up and scatter them around, but even thait will som'etimes 
be useless. I had that experience twice. The first time I 
lost only a few, the second time nearly half the whole lot 
before I stopped the trouble. I never could see any reason 
except pure cussedness for the cannibalism, but I soon 
learned that the only way to cure it was to prevent it en- 
tirely. 

They never begin unless confined in small yards, so 
that a good, large run is a positive preventive, but where 
this is not possible the only other plan is to furnish tha 
chicks with a variety of things to do. Keep them busy so 
they will have no time for mischief. Give them something 
to peck a;t all the time and feed some freshly ground 
butcher's scraps. Nail some toug'h pieces of lean meat 
along a board so they can all reach it. That will keep them 
busy and furnish good exercise. This was the only thing 
which I could find for them to do which would stop them 
from eating each other. I have had none of that sort of 
trouble for a good many years, but I am oftfen called on by 
others for a rem'edy for the trouble. Leghorns are the worst 
and Rocks are bad also, but I never saw Brahmas do this. 
I never knew of chicks doing this except when kept in large 
flocks, and at ten days to three weeks is the age, so it can 
safely be stated that it is always caused by crowding. It is 
net for lack of food, because they will ea:t all they can hold 
and then imme'diately start on a chick and disem'bowel it, 
and they can do it in two minutes after they have learned 
the operation. 

The best plan to adopt when using large brooders is to 
keep them with the brooder until large enough to do with- 
out heat and then transfer them to brooding coops in lots 
of thirty or less. The sooner the chicks can be induced to 
perch the better it is for them, both as to health and plum- 
age. In a properly constructed brooding coop they will learn 
to perch in a short time. The coops should be made large 
enough to hold the chicks after they are fully grown. If the 
perches are placed one foot high they will usually take to 
them in a short time, especially in warm weather, and if 
they do not they can be taught to do so by placing them on 
the perches a few times. 

All the openings must have wire cloth or mosquito net- 
ting placed over the inside and a glass arranged to slide 
over the outside to keep out rain and cold. If the chicks 
are confined to these coops until each flock learns its own 
coop they will stick to them until 'taken away. The mos- 
quito wire is necessary both to keep out cats and rats and 
mosquitoes. When numerous the mosquito is worse on 
young chicks than lice. Those that are partly naked suffer 
most, but they bite all kinds, especially on the head. 

After the chicks have been transferred to the brooding 
coops begin feeding some whole wheat, just a little at first, 
and as soon as they learn to like it they can be fed this once 
a day all they will eat. But to do that it is best to soak It 
a few hours, as they will fill the crops so full that when it 
swells there is danger of bursting them. I never could get 
chicks to grow as rapidly on dry food as on wet food, either 
cooked or raw, and as it is the rapidly growing chick which 
makes the best stock and pays the best, I think it always 
pays to use ground food. It is true 'that it is more troul)le 
to feed it, and it is also true that they will do well on dry 
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food, but much depends on the way the chicks are kept 
whether it is possible to raise Ihem entirely on dry food. I 
never knew of any person raising a large number of chicks 
In close confinement on dry food exclusively. I have known 
It to be tried often, and have tried it myself, but it would 
not work. The chicks would die off no matter wliat was 
done. When they run at liberty all over the place they can 
be raised on nothing but whole wheat, or cracked corn, or 
What is always still better, both at once. Chick's raised ex- 
clusively on corn always get fat too young. It does very 
well if they are to be used for broilers or market purposes, 
but for stock either for breeding or eggs it will not produce 
as good birds as a variety of grain. Chicks raised entirely 
on wlieat are not nearly so good to eat as those raised on 
corn, but a mixture of the two grains will always produce 
the besit results, giving larger and more Vigorous birds. 
When chicks have all the ground to range over that they can 
use, it will make but little difference what they are fed, as 
they will do well anyway. The idea that good chicks can 
not be raised in any other way than by hens arises from the 
fact that a hen will take a few chicks and keep them on the 
go from morning until night, which in the case of healthy 
cliicks is just what they need. Take that same hen and 
confine her in a small place and the chicks do not grow 
any faster nor do any better than when shut up in a brooder. 
You may take two lots of chicks with just one month's 
diiference in their ages. Give both to hens, but place the 
earlier ones in a small yard, and feted them all they will 
eat. Give the other hen a five-acre field to run in and feed 
them mostly when you feel like it and let them go the bal- 
ance of the time. When fall comes the last chicks will be 
the larger every ti-m'e. I have tried that experiment often. 
A good range will take the place of a great deal of work 
and care, and the best breeding stock can only be produced 
on a large range, never in confinement. 

WATER OR NO WATER. 

It is all a matter of how the chicks are fed whether 
they need water to drink or not. They certainly can not be 
raised without water, but as the water and the food all go 
the same road it would seem as if it could not make so much 
difference whether the mixing were done before or after the 
food is eaten. I have followed the plan for many years of 
giving early chicks no water to drink until they were two 
to four weeks old, and I have kept them until three months 
without water, but the neefded amount of waiter must be 
mixed with the food. I consider it merely a question of my 
opinion as againet the chick's what the amount of water 
should be. I know that they do the best in every way for 
me when it is early spring and cold, when I give them no 
water to drink. But when the weather is warm I give them 
water from the start. The trouble about watering is that it 
fe not possible to prevent them from getting more or less 
wet. There are devices to prevent them getting wet, but 
there is only one way that ever did or ever will work even 
reasonably well, and that is to fix it so that every chick can 
drink at the same time without crowding each other. No 
matter what kind of device is used, when the chicks crowd 
to get at the water they will spill it over each other after 
they get it in their mouths. Then of what benefit Is it to 
have a fount so they can only dip in the beak? If they have 
it all the time they will soon kill themselves when it is cold. 
If you try to water them any other way than to let all drink 
at once they will get wet no matter what kind of a fount is 
used, and one good wetting on a cold day sets a chick back 
a week's growth. For tliat reason alone I adopted the plan 
of giving young chicks no water to drink when the weather 
is cold, but as it would not be possible to raise chicks on 
dry food without water I never try to do it unless the chicks 



are at perfect liiberty. When they run out on a good range 
you can keep water before them constantly and they will 
not hurt themselves. Then they do not take time to drink 
too much, or drink simply for want of something else to 
do, but seem to drink just w'hat is needed. 

After beginning to give the chicks water it will not do 
to stop it. I have tried that often enough and I find that 
once you start you must keep it up, even though it may not 
be good for them. Once they get used to drinking they will 
not do well if you deprive them of water. 

PLUMAGE OF FOWLS. 

Many persons who buy eggs from fancy stock breeders 
at a high price and fail to raise any birds wtich fulfill their 
expectations, especially as to plumage, are very apt to pro- 
nounce the breeder a fraud. Sometimes they are right, but 
just as often it was due to the way the chicks were fed. 
There is no breed of fowls which will show the effects of 
improper feeding in the plumage quicker than Brown Leg- 
horns. I can take a lot of chicks from the best Browns in 
the country, divide them in two lots and feed so that four 
out of five in one lot will show a great deal of white in bo;.h 
wings, and the other lot will show little or none. It is only 
the rapidly-growing, well-nourished and healthy chick 
which can produce fine plumage. Cracked corn and wheat 
is an excellent food for chicks, but feeding on that entirely 
in. any kind of close quarters will produce not only s-tunted 
chicks, but many of them will have wings half-white. The 
greater part of them when they reach maturity will molt out 
and not show white again perhaps, but dhieks raised from 
them will be certain to show more or less white. Weakly, 
poorly-fed chicks of any breed will not have fine plumage. 
A growing chick must have animal food or its equivalent 
to make the best and most rapid growth. The best equiva- 
lent of all is a large range where they can find plenty of 
bugs and worms. Such chicks will not only eat more food 
than if placed in confinement, but they will grow faster 
and larger and stronger, and will usually have fine plumage. 
If not it will be the fault of the stock. 

The more food you can get a growing chick to consume 
and keep in vigorous health, the better the chick is likely 
to be when grown, yet an overfed chick will make the very 
poorest kind of a chick you can raise if you succeed in rais- 
ing it at all. The way to get a chick to eat the largest pos- 
sible amount of food is not to give it all it will eat. Just 
put down all the food they will eat and a little more and see 
how soon it will be until they eat less and less every time 
until they practically quit. I prefer to see them eat every 
bit and then chase you all over the yard for more. Then 
w'atch them stuff the next time you feed. It is so easy to 
overdo tie thing. It is just like walking a tight rope, the 
least bit to one side and over you go. There is about one 
poultry raiser in twenty that can feed just the proper 
amount all the time. The easiest way for any person to learn 
is to take plenty of time. First put down about half what 
the birds will eat, and when that is cleaned up keep giving 
a little more until they quit. This will soon teach an ob- 
servant person just how much to put down. I know persons 
who put down enough wet food in the morning to last all 
day and who raise some chickens, but it is a very poor way. 

As stated before, the best food to produce fine plumage 
must contain animal food. I like best of all perfectly fresh 
butcher's scraps and a good bone mill which will grind quite 
fine. If it can be had at any time it is best ground up raw 
and fed at once a little by itself or in the food, just as you 
prefer. I believe to feed alone is rather the better way, but 
unfortunately moist breeders cannot get it fresh every time, 
and the plan for such to adopt is to roast or bake enough to 
last a week or two weeks alt a time. Do not burn, but just 
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brown it, then grind it up and it will keep perfectly sweet 
In hot weather for a month, and, incidentally, it is much 
easier to turn the grinder when the meat is cooked. 

Another good reason for roasting the scraps is that you 
can use the machine all through the liot weather without 
cleaning more than a couple of times; in fact, it will not 
smell bad if not cleaned at all if the machine is kept in a 
perfectly dry place. But if ground fresh it will have to be 
cleaned every day in "Warm weather and once a week in 
cold. This is absolutely' necessary or the machine will poi- 
son the chicks. 

The heads of cattle and sheep, if you get them as soon 
as life is out of the body, are hard to beat as animal food 
for growing chicks, hut it is rather more work to cut them 
up than I like, although it pays if you can spare the time. 
Ill case you live next door to a slaughter house you can get 
nothing better and easier to use than a little fresh blood, 
just enough to color the food red, but unless perfectly fresli 
it is the worst possible food to make chicks or fowls sick. 
When fresh it is both stimulating and very nourishing and 
produces rapid growth. It can be cooked also in a steamer 
and is very good that way. It can be kept swefet several days 
in a cool cellar even in warm weather. Steer clear of 
tainted animal food of any kind whatever. It is always 
more or less poisonous, often fatally so, and is the worst 
food to produce bowel trouble that can be fed. 

I am aware that it is not convenient, or even possible, 
for a great many poultry raisers to get fresh scraps or 
heads, while others have not the time to grind them if they 
had them. I am one of the latter, although I do use a great 
deal of it that way. Some prepared bone and meat may be 
used,- but it should be purchased of responsible manufac- 
turers who put up the meat before it becomes tainted. I 
have tried some brands which produce bowel trouble, but 
it was due to the tainted meat used. 

'AH such foods should be fed very sparing'ly at first, say 
one ounce at a feeding for one hundred chicks one week old, 
and gradually increase it until at two weeks old three to 
four ounces are used. It must depend on the chicks, as all 
kinds of chicks do not eat the same amount of food. The 
quantity can be gradually increased until at the age of 
three to four months one-fourth ounce to each chick per day 
is used. 

LICE. 

It is auite common to 'hear it said that lice never trou- 
ble incubator chicks, but it is an error. It is true that so 
long as you keep them in perfectly clean quarters and away 
from hens or sparrows they will not get lice on them, but 
every chick that runs out doors is sure sooner or later to get 
some on somewhere or somehow, regardless of what care 
is used. The louse is the one enemy that is never conquered. 
They can be kept down, but never abolished. I have had 
poultrymen tell mo that there was not a louse in their flock, 
and I have caught a hen and seen dozens on her in a min- 
ute. The trouble is they do not know how to look for them. 
There are several kinds that are so lightning-like in ttieir 
movements that it is only those who know how to look for 
them that ever catch sight of them. They are of several 
colors, yellow, blue, gray and so nearly the color of 
the skin that it is almost impossible to see tbem. The 
casual searcher, in fact, never iioes see them, tbierefore he 
says there are no lice, but the lice are there all the same. 

The way to catch sight of these fellows is to hold the 
fowl firmly by the legs, lay it on one side In a good light 
and then turn the feathers rapidly backwards clear to the 
sMn. Watch the skin and you will see a blue streak or 
gray, as the case may be, but no lice. They just leave a 
streak and follow the feathers as rapidly as you turn them 



over. The yellow lice are not quite so hard to see, as they 
stick along the feathers and are not so fast travelers as the 
others, but they have a bad habit of collecting in bunches. 
~i'ou may look a fowl all over and almost decide there is not 
one on her. Then all at once you will find a regular nest. 
These yellow lice never suck blood, at least I never yet saw 
oue that had red blood in it, but the other kind live on 
both blood and the colorless juices of the fiesh and are par- 
ticularly harmful. There is also a large gray louse which 
causes the death of thousands of chicks. They are so large 
that even when full of blood you have to look closely to be 
sure there is any blood in them. One or two of these will 
kill a chick, as they work only in the throat. The yellow 
lice seem to feed entirely on the scales of the skin, and while 
they are the least harmful of all, if numerous they cause 
great irritation of the skin, especially around the vent. If 
you find a fowl all red and raw-looking at that point the 
lice are there, whether you can find them or not. 

All these varieties of lice usually lay their eggs only 
on the head and throat where the fowls can not get at them 
to pick them off. But when they become very thick they 
also will lay the eggs on the feathers under the wings and 
all down the neck, and when they are that bad the fowl has 
no ambition left to pick them off. 

Chicks when hatched only in the incubator and placed_ 
in a clean new brooder have no lice to start with, provided 
always that yon are very careful to see that none were on 
the eggs when placed in the incubator. But watch the 
heads, never letting more than a week go by without an 
examination. I make it a point to examine some daily, using 
a magnifying glass to look on the heads for nits. The first 
time you see even one grease the head and throat of every 
chick, just a little. Use either lard, vaseline, or chicken oil 
— the hair of the dog for the bite! Use only a little, for if 
you grease a chick all over it is almost sure to kill it. Put 
a little also under the wings. If the down is greased all 
over the chick might as well be wet with water. Do this 
once a week or as often as you can find a sign of lice. When 
chicks are placed with hens grease them at the very start 
whether any lice or nits are on them or not. A chick which 
gets a few lice on it at first is always more or less stunted 
and often the feeding method is blamed when it is all due 
to lice. 

To keep them off the fowls a good dust bath of fine dust 
is as reliable as any other method. Use very fine sifted 
coal ashes with a small amount of either fresh wood ashes 
or air slacked lime. Too much_ lime is not good for the 
skin. If you do not like the dust bath in the poultry house, 
which I do not, make them a shed outside in some place 
where it is dry and sunny, and if they do not use it enough 
scatter grain in it to make them scratch for it, putting the 
dust in a deep box. Snuff, powdered tobacco stems, or crude 
carbolic acid is excellent to mix with the dust. A pint of 
acid well mixed with five bushels of dust will last as long 
as the dust and will not hurt the fowls in the least. This 
is really the easiest method there is to keep down lice. Ex- 
cept for one reason only, and that the larger amount of labor 
and time involved, there is no plan which I have ever tried 
that I like so well as to dip tho fowls into tobacco water. 
They enjoy it immensely on a hot day, and it must not be 
done at any other time, unless in a very warm house heated 
to at least 80' degrees. 1 use one-fourth pound paper of 
Weyman's cut and dry to one gallon of water. Steep it in 
hot water almost to the boiling point for two hours, then 
squeeze dry to get all the strength you can. When just 
blood warm dip the fowls all under but the head. It takes 
from one minute to five to wet a hen, the Brahmas being 
the hardest of all to wet. You must work it all through the 
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feathers until every one is soaking wet, because if a dry 
feather Is left It will have some live lice on it. Then grease 
the head where it is not wdt, as the tobacco will not k:il 
the nits unless soaked a long time, and not then if fresh laid. 
The dipping does not spoil the plumage in the least as I 
was afraid it would until I tried it. in a week's time the 
fowls are smooth as ever and much cleaner. Leghorns and 
all the small breeds are easy to wet, but the Asiatics are 
hard to wet, and it is no use to do it at all unless a clean 
job is made of it. .You will not find a louse of any descrip- 
tion for a long time afterwards. Two dippings a years are 
enough to keep them clean, and it Vill pay any one to do it 
who can spare the time. I fully believe the fowls are more 
healthy than when the dust bath Is used so much. Why 
should not fowls be healthier if kept clean as well as human 
heings? I heard an old man say that his body had not been 
washed for thirty years, but my opinion is that he lived so 
long as ho did because the perspiration and his clothes 
washed him. It is (juite common to hear it said that fowls 
do not perspire, but that is all a mistake. I do not know of 
any fowl or animal which does not. I have had fowls and 
chicks sweat until they were as wet as a drowned rat, and 
if Ihey can be made to sweat that much why is there net 
imperceptible perspiration on them as well as on any other 
animal? At. any rate, I like to keep my fowls with a clean 
skin, therefore I always dip t\\'ice a year, when I can, other- 
wise I use the dust bath. 

Young chicks can be dipped if immediately put in a 
very warm brooder until dry. I tried it on some young tur- 
keys, but got soared and quit, a's I thought they were dead. 
I placed them in an. Incubator and they came to life again 
and seemed nonte the worse for it. As I am uncertain 
Whether it was the smarting of the tobacco or the chilling, 
I do not recommend it for turkeys. They are so much more 
delicate and easily killed than a chick that I did not try 
it the second tim'e. 

CAPES. 
I will close this part with a little information about 
gapes. This is one of -the meanest troubles to which 
chicken'hood is heir. I expect it will be always a puzzle 
where they come from, although some people seem to think 
they knov/. Some claim they come from eating earth worms, 
but I kept a standing offer for a number of years of $50 in 
gold for enough earth worms to give one chick the gapes 
and I never got them. For my part I know just two things 
about them which are of any benefit to me. The first is 
how to eradicate them, and the other is how to cure the 
chicks. To eradicate them skip one year entirely and do not 
raise a chick before September. For some years prior to 1880 
every chick I tried to raise would get the gapes. In 1880 I 
got all my chicks raised elsewhere and did not have one on 
the place until September. They did not take the gapes and 
I never had a case of it until 1897, when four chicks had the 
worms. The next year about thirty had them. If they are 
bad one season I skip the following year. That will clear 
them out totally, and to my mind disiposes of the earth' 
worm theory. 

The best thing to cure the gapes is a wire the size of a 
horsehair, very smooth and bright. In lieu of a better one 
pull a wire from a window screen, smooth it down straight 
and polish it and it will do, but it is rather soft. Stretch 
the chicks up straiight and drop the wire to the very bottom 
of the pipe, with thumb and finger give it a twist and with- 
draw the worms. It takes two persons to do this properly, 
one to hold the chick and the other to pull out the worms. 
This mdthod can be safely used only with chicks the size of 
quail and larger. It is slow but sure, as they will nearly all 
get well. For smaller chicks place them in a tight box, get 



a hot brick or iron and drop carbolic acid and water enough 
on it to start them to coughing and sneezing. The fumes 
kill the worms and the chicks cough them out. This is bet- 
ter than the lime dust method, but as stated, the only sat- 
isfactory method is to let some person who has no gapes 
raise all your chickens for one season, or else do without and 
buy what you need. 

BROODING COOP. 

Figure 1 shows the complete coop. This is not a brooder 
in any sense of the word, as it is not intended to have any 
artificial heat, but is to be used simply to trar^fer the chicks 
to after they are old enough to leave the brooder. They are 
good for use either with or without hens. These coops can 
be constructed very cheaply out of large dry-goods or store 
boxes. A good size for thirty chicks, to accommodate them 
until grown up, is 3x4 feet. The higher they are the better, 
but they should be at least two feet on the lower end. A 
single sheet of galvanized iron 30x96, cut in two, will make 
the roof and have a piece left which comes in handy to 
make the doors. The iron should be turned down (see w. Fig. 
2) one inch all around to make it stiff. A cover of boards is 




fig. I, — Brooding Coop used by Mr. J. L. Campbell. 

first made from the lid of the box and the iron is fastened on 
it. But a very slight slope is needed to carry off the water, 
in fact the roof can be almost level if desired. 

The bottom or floor is nailed firmly to two strips which 
hold it up off tho ground at least two inches. Then ths 
bottom is cut to fit inside neatly so that the sides and ends 
extend below the bottom a trifle all around. This is of the 
utmost importance, as it keeps all water from running in 
no matter how hard it rains. It will not do at all to set the 
sides on top of the bottom, as the floor will in that case get 
wet every time it rains. 

By this method of construction the coop is in three 
parts, roof, sides, and bottom all separate, so that it is very 
convenient to cleaji out. Just lift oft the top and sidtes and 
sweep it clean, as it will always be dry if plenty of dry soil 
is kept in it all tho time. The oftener it is cleaned the better, 
but once a week will do if you cannot do it oftener, always 
with the understanding that the bottom is well covered with 
dry soil. 

The two bottom strips stick out far enough to catch the 
sides and keep them from dropping down too far. For the 
windows simply cut holes, in the sides only, and then nail 
wire cloth over the inside, and rabbet two strips for each 
window. Nail these on the outside of the coop for the glass 
to slide in. A single pane of glass 9x14 is a good size for 
each window. But any size convenient will do so it is not 
too small. Place the door in the high end always. This 
is simply a hole, cut eight inches square. Then use a cou- 
ple of the rabbeted strips same as for glass, and a sheet iron 
door to slide up and down. The ends of the coop should be 
one inch lower than the sides. Then when the cover is on 
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there will be a one Inch opening (see T, Fig. 2) at the top 
of each end. This is to be covered with wire neitting to 
keep out anything that has no business inside, including rats 
and mosquitoes, and always insures Ventilation whether the 
windows are closed or open. The coops should always be 




Fig. 2. 



-Showing the Arrangemegi of the Inside of 
Mr, Campbell's Brooding Coop, 



set with doors facing east, as the wind is usually from the 
west. Then it will seldom be necessary to close the windows 
to keep the rain out. 

Fig. 2 shows how to arrange the coop inside. The par- 
tition (Y) across the back end is for use only when the 
chicks are running with a hen. They can be fed in the back 
part so as to prevent the hen from scratching the food into 
the dirt. When the coops are used without a hen the parti- 
tion can be lifted out. 



A notched strip (x) is nailed to each side to hold the 
perches, which must drop in so they can be lifted out when 
necessary to clean out lice. The perches can be either round 
or flat to suit the ideas of the user. If flat they should be 
four to six inches wide, to my mind there is ruot much dif- 
ference. When a chick grows so rapidly that the perch 
will spoil the breast-bon'e, as it frequently does when they 
begin perching too early, a round perch makes the impres- 
sion of the perch in the thin keel of the breast-'bone, wliile 
a flat board will turn it all over and make the bird flat like 
a duck. Tn either case such birds are best on straw until 
the bone hardens. Even then there must not be enough of 
them together to jam or they will be squeezed out of shape 
otiierwise, which v/ill be just as bad. A perch must never 
be placed close enough to a wall so the birds can get their 
tails against the wall, else there will be plenty of wry-itailed 
birds. 

I have tried innumerable styles of brooding coops, but 
this is the only style which ever gave me perfect satisfaction. 
It fllls the bill in every respect. If they are made the proper 
size they will hold thirty chicks each, without crowding. It 
is but a few moments work to go around in the evening and 
drop down all the doors and so make them safe from vermin 
of all kinds, including mosquitoes. If it is raining in the 
morning, and you do not want to le^t them out, they can be 
fed in the coops. When fall and the frosts come you can 
feed them in the coops and keep them shut up until the sun 
comes up and thus guard against the first start of roup. They 
can be left with the coops until time to put them into win- 
ter quarters. 

The coops should be left exposed to the weather all win- 
ter so as to freeze out any lice that may happen to be left 
over. You are in luck, sure, if some do not escape. Shut the 
coops up tight and fumigate, in the spring, and they are 
ready tor a fresh lot of chicks. 




RAISING THE CHICKENS, 



Some Thoughts on Brooding, Copping and Feeding Chickens. 



BY A. F. HUNTER, SOUTH NATICK, MASS. 



HATCHING the chicks is but half the battle, if, indeed, 
it is half the battle, as many a poultryman who has 
refjoiced in good hatches by either hen or incuba'tor 
has afterwards learned to his sorrow. With incu- 
bator chicks riaised in brooders elbow room seems to be a 
most importanit factor, and want of elbow room is one cause 
of great mortality in brooder chicks. It is quite natural to 
suppose that a brooder which is three feet square (giving 
nine square feet of floor space), is abundant room for sev- 
enty-five or one hundred chicks, and, indeed, it is for chicks 
as they come out of the incubator, an'd if w'^ do not want our 
chicks to grow it is all right to crowd into a brooder twice 
as many as should be in it. A point i 
that we should keep in mind, however, 
is that these chicks will be fully twice 
as. large at three weeks old and prob- 
ably four times as large at five weeks 
old, or by the time we move them fi-om 
the brooder, and that factor we should 
hav^e in mind in gauging the capacity 
of a brooder. I have come to believe 
that for good results fifty chickens are 
as many as , should be put in any 
brooder; that to increase the number 
bej'-ond that point is to induce crowd- 
ing, which kills some and stunts others, 
and is extremely unfortunate if quick 
and profiitable growth is our aim.. If, 
as not infrequently happens, we find 
we tove 150 chickens in the incuba'tor 
when we only expected about 100, and 
have but two brooders heated up to re- 
ceive them, no harm will result in put- 
75 chicks in each of the two brooders 
for a couple of days, but another brood- 
er must be made ready at once and tie 

150 chicks put into the three, which gives reaisonably abund- 
ant room for all of them and, they have a good cihance to 
grow. 

We raise chickens on our farm for two purposes, first for 
market, second for breeding sitock. Tbe chickens for market 
are hatched usually from about Christmas time to fhe mid- 
dle of March. Those intended for breeding stock are hatched 
from a;bout the middle of March to the middle of May. To 
have chickens out by Christmas time we must have an incu- 
bator started early in December, and at that time it is our 
custom to start one IncubaJttor a week, or, possibly, four in- 
cubaors in three weeks, gradually increasing to two incuba- 
tors a week through January and February, and so on. For 
these winter chicks we have a brooder-house 130 feet long by 
10 feet wide, partitioned into sixteen pens 8 feet by 10 feet, 
each pen having a door and window in the front which faces 
the south. This brooder-liouse is double waHled, with a four- 
inch air space between the inner and outer walls (it would 
be better still if the wall and roof spaces were packed with 
straw or swale hay), and the only artificial hieaJt used in 
this house ie in the brooders themselves, excepting that in 
some severely cold weather we put a small Oil stove in each 



pen to take the chill out of the air, in order that the chicks 
may be out in the pen. We use "Peep-o'-Day" brooders, 
which are three feet square, heated l)y an oil lamp with a 
one and one-half inch wiok, the air Which passes into the 
brooder being heated by passing over a sheet iron ceiling 
to the lamp chamber, and by this metbod of applying the 
heat indirectly a slight current of warmed fresh air is 'pass- 
ing into the brooder all the time. Herein, we think, is one 
of the great faults with many brooders as, for example, the 
hot-water pipe brooders in use in many brooder-houses. 
Those hot-water pipes simply heat the air already with the 
hovers, which air is practically confined to the hovers by the 




PART OF LONG BROODER HOUSE. 
Tbe foreground showing brooders out of doors, each brooder Inclosed In a pen 20 feet square, 

made of 18-Inch netting. 



felt curtain in front, which is supposed to enclose the 
warmth within the hovers. It does that very well, but it 
likewise encloses the air, which the dhicks liave to breathe 
over and over again, and in tha;t defect I think we find 
a clue to not a little of the mortality and consequent shrink- 
ing of profits on brooder-house chicks. A current of warmed 
fresh air supplied to the hovers would overcome tbis serious 
difficulty, and Would, in my judgment, materially reduce the 
mortality of brooder chicks. 

The "Peep-o'-Day" brooders are set in the ground to a 
depth of six or seven inches, which serves a twofold pur- 
pose. The lairosD chamber is enclosed so as to cut off cur- 
rents of air, and the chicks run out and in upon a level. 
For our winter chickens the brooders are set in the middle 
of the pens in the brooder-house, or, say, about four feet 
back from the window, and two pieces of board are fitted 
into slots at each front corner, extending to the side of the 
pen, so that the chicks are kept in that warm, sunny half of 
the pen until they are a week to ten days old. The first day 
after being removed from the incutoaJtor they are usually 
kept wnfined to the brooder, the food being put on small 
tin platters placed in the corners of the brooders for tbem. 
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After they are old enougli to be let out they are fed and 
watered outside, just in front of the brooders. These winlter 
chickens will need the warmtti of the brooders until they are 
seven or eight weeks ol'd, but the temperature of the hover 
is gradually reduced from 95 degrees at the beginning to 90 
or thereabouts at the end ot the second week, then to 85, 
then 80, then 75, and the last week or go that the chicks 
occupy the brooder the flame of the lamp is kept as low as 
it can be run, to give just the least amount of warmth, 65 
tjo 70 degrees being siifficient. 

The chickens that we raise for breeding stock are 
brooded out of doors, it being our custom to begin setting 
brooders out about April ls:t, tie brooders being set in the 
grourid, just as formerly inside the brooder-house, but, as we 
have much raJiny weaither in April and May, we have "shel- 
ter boards" to serve as protection from the ra;in, set a little 
way in front of the brooders, and under which the chicks 
can take refuge from the storms. The chicks put out of 
doors are kept within the brooder for about one day, then a 




BROODERS AS USED OUT OF DOORS. 
The one In foreground has a very small pen for baby chicks. 



little pen a yard square made of three pieces of board three 
feet long set up to the fron't of the brooder gives them a 
snug enclosure for the few days of ba:byhood. Next we 
make a pen about twenty feet square of one 'inch mesh wire 
netting tied to temporary stakes, 'and the chicks have the 
range of this pen until they are big enough to be weaned 
from the brooder, which, in May and June, is at about six 
weeks old. Then they are moved back to a grassy ridge 
bordering the pasture on one s'ide and mowing iidl'd on the 
other. There they are colonized in "A" coops (as we call 
them) for five or six weeks, when it is time to sep-ara'te the 
pullets from the cockerels, and put the pullets out in tbe 
grass fields, in roo'sting coops, in families of about twenty- 
five each, colonized about fifty yards apart. The cockerels 
intended to be raised for breeding are confined in pens ajbOut 
50x100 feet, while the cockerels intended for market are 
taken back to the pens in the brooder house, which have 
small yards 10x20 outside, and there they are fed and grown 
for market. 

The coOps for these chickens play a not unimportant 
part in chicken raising, and a brief description of them may 
be inlterestin'g. The A coops are three feet six inches by 
two feet three inches on the ground and two feet higli at 



the apex of the roof. They are built througtiout of half-inch 
tongued and grooved pine and well painted. The fronit is 
all slats, as shown in the illustration, 'w'ith a slatted gate 
sliding in grooves to close 'the front. We orig'inally built 
Hhese A coops to slope down to the ground, but found it an 
improvement to have a square base, four inches high, with 
the Corners turned at an angle, to prevent the 'chicks from 
crowding back under the eaves and smothering one or two 
at a time. We find it a mtost decided advantage to have 
these well built coops always at hand, and as we have coops 
now in use which were built ten years ago and are as good 
to-day as T\''hen made, the economy of well made coops will 
be apparent. When we say that the tongues and grooves of 
the roof pieces are painted before they are put together, the 
reader w'ill realize that they are thoroughly w'ell built. 

The roosting coop, which is chiefly intended for raising 
the pullets in, is six feet lOng, three feet wide, two feet high 
at back and three feet high in front. The roof, ends and 
back side are all of half-inch tongued and grooved pine, the 
front being all laths, set a lath width 
apart, except that a strip of bo'ard is 
nailed to each corner for stiffening. 
Two roosts of two by three soanitling, 
slightly rounded at top, run 'the who'le 
length and are a foot apart, being se- 
curely nailed to a frame of furring (one 
Iby three stuff) nine inches from the 
ground. To this frame we nail the 
ends, back side and front corner 
boards and then fit in at the top a 
frame of inch-square stuff to nail the 
roof boards to and to s'tiffen it. A coop 
like this will com'fortably house twen- 
ty-five to thirty chickens until they are 
nearly grown, in fact we sometimes 
have pullets begin to lay before they 
are brought in from those roosting 
coops. It is quite light an'd can be 
easily moved on a wheelbarrow, or 
moved its lenigbh or width to fresh 
ground, or it can be tipped up and the 
droppings removed, and it is a perfect 
summer Shelter. If they are to be used 
in the spring or fall, when the nights 
are cold, an improvement would be to 
make a front of 'half-inch board's, hinged at the top edge, 
so it could be swung outward and upward and rest upon 
folding legs hinged at 'the bottom corners, which would be- 
come a roof to shelter the birds from rains. One disadvan- 
tage of this light coop is, that it may be easily tipped over 
by a high wind, especially when the chickens are 'all out 
of it, as during the day. To prevent it from so tipping over 
a .lat stone should be placed on each front corner of the roof. 
The gate space in front of 'the coop gives access to the 
whole inside When the pullets are to be removed. The gate 
is made of laths nailed to two strips one inch square, the 
left hand ends of which are long enough to slip in behind the 
lath from, the right hand side being secured by one or two 
buttons. If one prefers, these gates can be hinged at one 
side or the other, and secured by a hook or a button, but we 
have found it a convenience to have them wholly d'etaldhable, 
and so make them. 

Shelter from rain and sun is of quite as much help as a 
good cctop to sleep in. By experimenting in different ways 
we learned that it would pay well to have "shelter boards" 
always ready, just as are the coops, hence we make th'em ot 
the half-inch, tongued and grooved pine, taking five strips 
three feet long by six inches wide for each shelter board. 
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These strips are securely nailed to pieces of inch-square 
spruce at top and bottom, and then the weather s'ide Is well 
painted. We make a light frame of the Inch-square spruce 
strips and laiths to fit up 'to the A coops wh'en we wanit to 
put the shelter close to the coop, using one of the 21^x3 foot 

shelter boards as 
shown in the illus- 
tration. Aa*hechicKs 
get a little older we 
move the frame out 
a little, set athwart 
the front of coop. 
The A Coop. ^^^ p^^ ^^g sheater 

boards over it side 
by side, setting it so that a furnisihes sih'ade if the sun is 
Shining, or prtoteots from a driviing riain, of course adapting 
it to the direction of the w'ind. 

When we move the pullets out into the field and into the 
roosting coops we set upon s.talces and a strip of furring, a 
shelving roof seven and a 'half feet long by three feet w'ide, 
slightly sloping to the south, about eighteen inches bigh in 
front and a foot high at the back. By tliese devices we more 
than double the availaJble shelter from rain and sun and 
correspondingly increase the comfort of the growing chicks. 
Obviously, if they have to be crowded into their narrow 
sleeping quarters on a long rainy d)ay or to get away from 
the hot sun, they are 'not making good growith, and by so 
simple an expedient as we have here outlined we more than 
doulDle the protection and by so much promote their 
comfort. 

FOODS AND FEEDING. 
As we stated at the beginning of this ariticle, we raise 
two kinds of chicles, Chickens for mlarket and dhickens for 
breeding stock. The food for the first month or six weeks 
is practically the same for each class, but at the end of six 
weeks we begin to feed the markeit chicks a richer and more 
fattening J'ood, they of course being kept separate from the 
chicks intended for breeding stock. 

Feed often and feed but a little at a time is the rule for 
young chicks. We feed five times a day until they are about 
six weeks old. It is impoTtanit that no food 'he left standing 
for the chicks to trample dirt into or to get sour in the sun; 
if they fave not eaten it all in twenty minutes to half an 
hoar, remove it. Nothing causes more bowel looseness and 
dysentery than sour fodd. Our chief foods for the first six 
weeks are coarsest oatmeal, slightly moistened with sweet 
milk if we have it, If not, with water,and wasite bread ground 
to rather co'arse crumbs in a bone mill. Tli'is also is moist- 
ened with sweet milk or water,— slightly moistened, so that 
it is Still crumbly, and noit "pasty." The oatmeal is just 
such as is cooked for a breakfast dish on our table; in other 
words, it is oat meats ground very coarse. This we buy of 
wholesale grtcers, by the barrel, at a cost of about two cents 
a pound. The waste brea'd is the broken pieces, part loaves, 
rolls, corn cakes, etc., from 'hotels and restaurants and costs 

about a cent and a 
half a pound. This 
bread we buy by the 
tiindred weight and 
spread on the barn 
loft fioor to dry; 
when thoroughly dry 
it is ground into 
coarse crumbs in a 
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bone mill. The first food early in 'the morning is the bread 
crumbs, slightly moistened with sweet milk or water; the 
second, about nine o'clock in 'th? jnorning. Is oatmeal 



slightly moistened, a little before noon bread crumibs again, 
about half past two oatmeal again. and about five o'clock a 
little cracked wheat or finely cracked corn. Twice a week 
a little lean meat is boiled, chopped fine and mixed -with one 
of the bread or oatmeal feeds, or the infertile eggs (clear 
eggs) from the incubators are boiled hard, chopped fine, 
shells and all, and mixed with the bread crumbs or oat- 
meal. 

It Is very important that the chicks have grit to grind 
their folod, and as baby chicks are hardly to be trusted to 
supply themselves With good grit, we sprinkle a pinch of 
fine grit (or coarse sand) upon the small tin plates once a 
day just before feeding, or, if preferred, it can be mixed into 
the food. Grit in the gizzard to grind food is a most im- 
portant factor in preventing indigestion and looseness of 
the bowtels. 

Green food is another important aid to good health. If 
the chicks are cooped upon fresb grass the pro'blem is easily 
solved "because they will help themselves. Obviously, the 
January, February and March hatched chicks cannot have 
access to fresh grass, neither can the larger chickens shut up 
to be fatted for market, hence a supply of green food must 
be provided. Cabbages, onions, lettuce and onion tops all 
make a good green food, which, for the baJby chicks should 
be chopped fine in a vegetable chopper. As soon as the grass 
begins to grow the lawn m'ower trimmings are an excellent 
green food supply, and the same can be said of weeds from 
the garden, which are easily obtained. It is a comparatively 
easy matter to supply the green food if one has the will. 

We are well aware that m'any readers of this cannot 
get waste bread from 
hotels and restau- 
rants, and to siich 
we recommend the 
making of a "jdhnny 
cake" of mixed 
meals baked very 
thoroughly, and we 

will give also the rule for "Excelsior Meal tread" as recom- 
mendeid by Mr. I. K. Feldh. "Grind into a fine meal in the 
following proportions: Twenty pounds corn, 15 pounds oats, 
10 pounds barley, 10 pounds wheat brtan. Make the cakes 
by taking one quart of sour milk (or l)uttermilk), adding 
a little salt and molasses, one quart of water in which a 
large heaping teaspoonful of saleratus has been dissolved. 
Then thicken all to a little stifEer batter than y<our Wife 
makes corn cakes. Bake in sliallow pans until thoroughly 
cooked. We believe a well-appointed kitchen and brick oven 
pays, for in the baking ot this food enough ft>r a weeik can 
be cooked at a time." It is very certain that a cooked food 
of this kind is a decided help to good grow htin chicks, and 
as we on our farm want a good growth, we study to promote 
it by feeding a good food. • 

Not a few farmers and poultrymen ithink that oatmeal 
as a food for chicks is' a luxury. Wright's "Practical Poul- 
try Keeper" says: With regard to feeding, if the question 
be asked w'hat is the best food for chickens, irrespective of 
price, the answer must decidedly be, 'oatmeal.' After the 
first meal of bread crumbs and egg no food is equal to it, 
if coarsely ground and only moistened so much as to remain 
crumbly. The price of oatmeal is, however, so high as to 
forbid its use in general except for valuaTjle birds; but we 
should still advise it for the first week in Order to lay a 
good foundation." 

We are obliged to differ from Mr. Wright as to oatmeal 
being an expensive food for chicks. It may look expensive 
to pay $4.00 a barrel (two cents a pound) for oatmeal for 
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chicken food; but it goes so far we have found it a decidedly 
economical food. We use perhaps fifty dollars' worth of 
oatmeal a year and it makes about one-fifth of our chicks' 
food ration for the first three months of their life. Con- 
sidered simply as a food ration it Is economical, but when 
we consider that it is a good foun'dat'ion for the future use- 
fulness of the bird's, and that a good foundation for chicks 
means eggs in the basket next fall and winter, — then we 
realize that oatmeal is a cheap food in the best sense of the 
term. 

By the time the chicks are six to eight weeks old the 
principal dangers of chickenhood are past and the two 

different methods ot 
feeding are inaugu- 
rated. The chickens 
intended bo be raised 
for breeding stock 
are put out in the 
fields, where they 
have a grass run and 
free range. The 
chickens intended for market are kept confined in the 
brooder-house pens and yards and fed a slightly different 
grade of food. The principal difference is in increasing the 
amount of cracked corn and corn meal of the market chicks 
and cutting off the oatmeal, of Course the green food being 
plentifully supplied arid grit being constantly accessible. 
The chicks in the field intended for laying and breeding 
stock must have a liberal supply of nourishing, strengthen- 
ing food, which will build up a strong, healthy and vigorous 
body, with store's of strength to lean upon when maturity 
shall come. The breakfast is bread crumbs, continued 
usually until the chicks are about ten weeks old, when they 
are graduated into a morning mash of cooked vegetables 
(■n'hich makes about one-itliird of the whole) and mixed 
meals, being equal parts by weigiht of corn meaJl, ground 
oats, fancy middlings and bran (or shorts); this is salted 
about as it would be if it were food for the table. The vege- 
tables are potatoes, beets, turnips, carrots, onions, — any- 
thing in the vegetable line, thoroughly cooked and mashed 
fine, the mixed meals being stirred in until it is as stiff as a 
strong arm can make it. The breakfast in the morning is 
this mash; in the middle of the forenoon a ligtit feed of 
coarse oatmeal, moistened; just after dinner a light feed 
of cracked wheat and about five o'cltock w^ole wheat or 
cracked corn, one one day the other the next. About twice 
a week we have fresh meat, (butchers' trimmings), which 
are boiled and then chopped fine. This we mix witti the 
oatmeal (about half and half) for the second feeding. We 
have also a bone cutter and twice a week the chicks have 
a good time wrestling and trampling over each other in 
their eagerness to get the freSh cut bone. Cut bone, if per- 
fectly fresh and sweet, is one of the best animal food sup- 
plies that we have, but, if this is not availa/ble, meat meal 
or beef scraps should be mixed into the morning mash, 
about one-quarter ounce per bird per day, for young birds, 
increasing to about one^half ounce per day as they approach 
maturity. 

We vary the food ration continually within the range 
here described. For instance, one day the food will be mash, 
bread crumbs, cracked wheat and cracked com; next day 
mash, oatme'al and chopped meat, cracked corn and whole 
wheat; the next day bread crumbs, cut bone, oatmeal, 
cracked corn, and so on. The intention is to feed only w<hat 



the chicks will eat up clean and quickly; but we break the 
rule so far as the last feed is concerned and the boy goes 
around a second time twenty to thirty minutes after feeding, 
and if the food is all eaten up clean three or four handfuls 
more are put down so that all shall have a chance to "fill 
up" for the night. If a handful is left uneaten it quickly 
disappears in the morning, and as it is always dry grain it 
does not sour and there is no danger from leaving it out. 

We have said nothing about fre^h water because it goes 
without saying that fresh, clean water must always be ac- 
ces.sible to the chickens. We water them three 'times a day, 
morning, noon and late afternoon; sometimes going around 
between whiles if it is hot weather and the chickens likely 
drink a good deal. The water dishes are carefully rinsed 
once a day and water which is fresh and cool is always ac- 
cessible to them. Grit to grind the food is another neces- 
sity, a pan of wliich is placed near eadh food troug'h out in 
the field, or a small box of it in each pen in the brooder- 
house. We have personally noted that chickens v/hen let 
out of the coops in the morning would go to the grit dish 
for two or three bits of grit before going to join their mates 
at the food trougli. 

Thus far we have been writing about chicks raised for 
breeding stock. When the market chicks are six to eight 
weelfs old we cut olf the oatmeal (or ground oats) from the 
food ration, double the quantity of corn meal and cracked 
corn, feeding also no wheat or barley, feeding them occa- 
sionally, say once a week, a feed of Whole oats for a change. 
The corn meal and meat meal are gradually increased and a 
week to ten days before the chickens are to be marketed a 
very little gluten meal is added to the ration and the meat 
meal practically doubled in quantity until we are feeding a 
full ounce per bird per day. With this decidedly fattening 
ration the birds s'hould go to market in first-class condition 
and bring top prices for market chicks. 

Thechicksintendedfor breeding stock'have free range and 
can roam over the fields at will in search oi insects, worms, 
etc., the exercise of rang'ing promoting growth and good 
health. We study to promote the comfort and well being of 
the chicks, believing 
that it pays to do so. 
The coops are kept 
scrupulously clean 
by being moved to 
fresh ground every 
other day, and every 
reasonable pains is 
taken to insure 
steady, continuous 
growth. It is the full 
egg basket in No- 
vember, December and January, when eggs bring top prices 
and pay the creamy profits, that is being planned for and 
worked for in this good care and good feeding, and we have 
abundantly proved on our farm that this good eare and good 
feeding pay richly. We cannot get a valuable thing for 
nothing; the good things of this world come by working for 
them, and the good profits that are to be gained in poultry 
raising have got to be worked for. With us the problem 
IS early hatched pullets kept growing so that they shall 
come to laying maturity in October, and then kept laying 
Our pullets are kept growing, and after they reach laying 
maturity are kept laying, by good care and good food. 

A. P. Hunter. 
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SJnule Bro*xlers Advocated-Crowding— Caring tor the Chlcks-Runs-Temperature— Cleanliness Essential to Success. 



BY E. F. HODGSON. 

Inventor of the Peep-o'Day Incubators and Brooders. 



PROBABLY no one aubject in poultry raising per- 
plexes the amateur more than the problem of the 
artificial raising of chickens. There are many dif- 
ferent systems in use on the large poultry farms of 
this country, and the more one Jocks about him to determine 
which system is the best suited for his particular needs, 
the more he is puzzled. Many persons start into this busi- 
ness with large ideas of what they are going to do, and 
they naturally want what seems to them the best and easiest 
way to raise their chickens on a large scale: Long brooder 
houses heated by hot wat«r pipes attract their attention 
perhaps more than any other system. Although these 
brooding houses have been successful 
in the hands of many poultrymen, they T 
have proved fatal In the hands of many 
beginners. Experience has taught us 
that' If chickens are kept in small colo- 
nies they will do better tham will those 
■cared for In large numbers in one 
building. For this reason the small in- 
dividual outdoor brooders are being ex- 
tensively used and each year are grow- 
ing more in favor among practical 
poultrymen. We find that as soon 'as 
the signs of spring appear the chickens 
must be allowed to run on fresh ground 
to obtain the best results. 

An oultdoor brooder, with fifty chicks, 
moved to fresh ground once or twice 
a weiek or their yards change'd to dif- 
ferent parts a)bout the brooder, is do- 
ing all that is possible to insure helalth 
in this direction. Of course the brooder 
should not be put out of doors until 
after the snow has gone. In our n'orth- 
ern states the first of April is soon 
enough. A system now in use on 
many of our most successful farms, consists of 
using long or small buildings to run the outdoor 
broodera in! during the winter, the brooders being 
put out of doors after the early chicks are brooded. 
In this way the house is left clear so that the early chicks 
may be raised to maturity in it, while the brooders are 
ready to care for the second and third lots out of doors. In 
the south no houses are needeld at any time, and the chickens 
are better off without any other protection than the brooder. 
Where small houses are used one brooder is placed in 
each house. After the brooder Is removed the house is used 
to raise the chickens in and later on for a poultry house for 
the l&ying stock, the same applying to the long houses with 
one brooder in each pen. These pens are about eight to ten 
feet long by about five feet wide, the brooder being placed 
next to the alley-way, or walk at the rear, so that the lamp 
can be cared for and brooder cleaned without entering the 
pen. If there is no walk it is best to place the brooder near 
the center of the pen, as it will be easier to attend to it. 
With this arrangement the buildings are kept in constant 
use the year round, while a building used only for brooding 
puri>oses lies idle a greater part of the time. 



Mr, E. F. Hodgson, 



When it is the object to raise laying stock no buildings 
are required to run the brooders in, as April is soon enough 
to start the chicks, and they are better off put of doors. A 
very convenient way to arrange a run-way or yard is to 
have it fastened to the front of the brooder and extend 
about twelve feet out. Most outdoor brooders are albout 
three feet wide, so that a run this width by twelve feet long 
and two feet high is a good size and the top can be covered 
if necessary to keeip off chick enemies. Another arrange- 
ment is to make sections of fencing about twelve feet long 
by two feet high. Four of these sections tied together at 
the corners will make a yard twelve feet square, which is 
generally large enough until the chickft 
are ready to leave the brooder. For the 
first three or four days a small yard 
should be made of three boards three 
feet long by eight inches wide and fas- 
tened to the front of the brooder, so 
that the youngsiters cannot stray away 
from home. As soon as they become 
acquainted with their new quarters it 
can be removed, giving them the larger 
yard. 

With the above system the problem 
of how to oWtaiin green fooid for the 
young chicks is solved, but if it is not 
possible to allow them grassy run- 
ways, give them tender grass cut in 
short lengiths or most any kind of 
cooked vegetables. 

As we are naturally anxious to have 
our flock grow rapidly and mature into 
strong, healihy birds, we must look 
after their comfort conltinually. This 
close watching and care means 
more to our and their success 
than any other par*t of the poul- 
try business. Unclean and overcrowded quarters are 
the two most common evils thait confront the poultry- 
man. If we could see the misery and filth in which 
the larger portion of chickens are raised, we would not be 
surprised that there are many failures. Even the most care- 
ful person is apt to let these apparently slight things go 
and is only aware how much better off he and his poultry 
are after he has faithfully cared for them. 

If the brooders and coops were cleaned every day and 
fresh loam or sand sprinkled on the floor, it would do more 
good than many extra dollars spent for grain, for no 
amount of food can counteract the 111 effects of unclean or 
crowded Quarters. 

Fifty chicks are all that should be put in any brooder, 
no matter how large, and about thirty in a coop after leav- 
ing the brooder. Both brooder and coop Should be well venti- 
lated, and so arranged as to be easily and quickly cleaned. 
The chicks should be removed from the brooders when four 
to eight weeks old, according to the weather, and colonized 
in small, well-ventilated brood coops, large enough to care 
for about thirty chickens until they are three or four months 
old. Then they should be removed to larger coops where 
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they can roost. By using these small tirood coops it enables 
one to remove his chickens from the brooder while quite 
young, leaving the brooder for the next hatch. There 'are 
many chickens lost each year on account of poorly con- 
structed coops after leaving the brooder, and if more care 
were taken to prevent this the result would be more and 
better laying stock in the fall. 

The correct temperature at which to run a brooder 
varies according lo the different makes and it is Tjest to 
follow the directions sent with the brooder you buy. Com- 
mencing at 95 degrees and gradually lowering to 80 degrees 
within three weeks is as nearly correct as can be given for 
general use, but it depends upon the position of the ther- 
mometer. Overheating or chilling is not good for the very 
young chickens, but a good brooder should be so constructed 
as to overcome tliese difficulties to a great exten't. Plenty ot 
clean Water should be kept in a shady place during the warm 



days and it is well to water them twice on hot days. Where 
there are no trees to furnish shade roofs should be made 
about six feet long by three feet wide of rough boards set 
on legs about two feet from the ground. This will be large 
enough to protect thirty good sized chickens. 

If your coops have movable floors (as they should have) 
tilt them back during the sunny days, for it will dry and 
purify them as nothing else can. Feed the chickens in clean 
troughs large enough so the chicks will not crowd while eat- 
ing. Throwing the food on the ground is a common method, 
bu°t a poor one. Perhaps a board aJbout three feet long by 
eight inches wide with lath tacked around the edges to form 
a dish is as good a trough to use for feeding young chicks 
as any, but care must be taken to clean the troughs every 
day and to have no food around to become sour. In other 
words provide clean, sweet food and water, and clean, well 
ventilated quarters at night, and you will he doing all that 
is possible to raise strong, healthy chickens. 



FEEDING AND FORCING BROILERS, 



Second Article by Mr. Duston-The Facts He Presents Have Cost Him Many Dollars In the School of Experience. 



We will say, that we have decided on the variety that 
we will run; our eggs are as fresh as possible and of uniform 
size; we have put them into some well made incubator, and 
with proper care have gotten out a good hatch which came 
along promptly so that the morning of the twenty-second 
day we find the chicks nicely dried off. We now get our 
warmed, cloth-lined basket, with a heavy cover or shawl to 
prevent them getting chilled. 

Right here I want to say, I believe more chicks "pass 
out," as our Christian science brethren would say, to the 
land whence no wanderer returns, from getting chilled in 
moving them from a warm, moist incubator on a cold day 
into the "brooder, than most folks are aware of, and those 
little fellows you had such fond hopes of, but lost last win- 
ter with what you called bowel trouble or diarrhoea, were 
really chilled in being changed from birthplace to their tem- 
porary home. 

Well, we have got them safely, we hope, into thie 
brooder, which has been brought up to the temperature of 
tne incubator. Of course we have placed our board in slides 
about a foot outside of hover, so that the 'babies can not 
get out in the long pen and not be able to find the way back 
and thus get chilled. Just 'bear in mind for the first week 
that to keep them warm is more essential than food. 

The first day of their lives in a brooder has almost 
passed and they have not eaten anything tiut sand. Night 
has begun to come on and it is time to feed the hens, but, 
let us first scatter down for the babes a liberal supply of 
rolled oats, the white fia'kes of which will Instantly attract 
them, and they are left to themselves. In the evening, as 
we fix the fire preparatory to locking up for the night, we 
look at them and are pleased to find them scattered all over 
the hover bottom, and their contented little "peep" is the 
last sound to fill our ears as we go out, and our mind is 
already filled with visions of juicy broilers and "big breasted 
roosters and the perquisites thereunto 'attached. 

The next morning as we turn out at daylight to see our 
orphans we find them calling for 'breakfast. We touch up 
the fire and then a feed of rolled oats is given them with a 
dish of warm skimmed milk. We use an old fruit can for 
this purpose with a notch cut in the edge, Partially filled 
with the milk and inverted into a saucer, this makes an 



excellent fountain for small chicks. A saucer not much 
larger than the can is best, then the chicks will not get 
"stuck up." The milk on the down will stick it together 
as bad as p.aste would. Some of tie little fellows that would 
not eat will drink, so you save them along until they will 
eat. 

That you will save more chicks by giving them warmed 
skimmed milk than by any other system of feeding grain, 
is my way of thinking. 

We next powder some charcoal in a Wilson $5.00 mill 
and lihis is put into a dish and set in for the chicks to eat. 
We have found this an excellent regulator for very young 
chicks, as well as older birds. 

We are now going to feed every two hours until our 
young charges are turned over to the butcher. Let it be 
done by the clock; you will then be more regular and can 
more easily even up the- day. 

For the first week you are limited to rolled oats, millet 
seed (which is a semi-green food) and cracked corn, run 
through a Wilson mill to make it fine enough, then sifted 
to save the meal, which, of course, is Wasted 'by throwing 
it on the ground. We have kept milk before them all the 
time and have carefully washed the dishes twice a day, 
noon and night, as nothing gets any more filthy than do 
these dishes if left uncleaned, the fat of the milk, dirt and 
droppings all adding their mite to make it so, more espec- 
ially as the chicks get older. Some think skimmed milk 
expensive to feed, but after trying it you will be convinced 
that the increased growth that comes from feeding it, gives 
you a good profit on it, and this is what we should always 
think of when weighing the cost of food. The real question 
is, can I get enough quicker growth by using it and give me 
a profit on it? For feeding choice "fancy" chicks I have 
heard it contended that whole milk was cheap to feed. I 
have been able to buy all the skimmed milk I want for 5 
cents a can, of 8% quarts to a can, and have used 'as high 
as twenty-six cans a day for broilers and roasters. 

As we have put into each hover about one hundred 
chicks, we must see that the sand is carefully scraped off 
the top 'as often as necessary, probably twice the first week, 
which will be Increased each week until atoout the third, 
then we commence to clean them regularly every morning. 
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We run the wheelbarrow Into the walk and lift the hover, 
which is hinged against the partition so it is easy to get at. 
We take a small dust pan, or, if you prefer, make a scraper 
by driving nails through a Btlck something like a rake, only 
close together. Then scrape or rake the top off, going 
quickly from one to another. 

For the first week we keep the board in the sides just 
forward of the hover, as stated before. . Now the second 
week we will remove it and keep an eye on the chicks to 
see that they do not get lost and 'by staying away from the 
fire too long get chilled. 

For this week we will feed about the same, only perhaps 
it will 'be well to try them on a little mash made up of one- 
third corn-meal and two thirds wheat bran, seasoned with 
salt and red pepper, just the same as though we were to eat 
it ourselves. Mix well and add boiling water. Don't put 
in enough to make it sloppy. Allow it to stand a short time, 
then feed. Not much will be eaten, but they will get so 
before the end of the week that they will took for it, as you 
feed your soft and hard grains alternately. 

The third week we always settle down to our regular 
routine, to be continued until a'bout ready to market. Dur- 
ing Ihe second week we have cracked some wheat in our 
mill, so have had that for an extra dish and a change, giving 
corn as a last feed generally. A good many feed cut or pin- 
head oatmeal to little chicks. This we have found to be a 
trifle pasty or gummy, and have dropped it, as more will get 
stuck up around the vent when this is fed than when not. 

There is one thing that is absolutely imperative — that is, 
to get your chicks out on the ground. If it is 'bright and 
v/arm put them out for a few minutes when a week old. 
Don't let them stand "humped" up and shiver, but make 
them hustle around by driving, or feeding a handful of mil- 
let seed. After the second week they must go out every day 
unless it storms, no matter if it is zero weather. After you 
have tried it you will see how essential it is, for you will 
not keep them on their legs under such high feed in any 
other way. 

As we enter upon the duties of the the third week we 
will now get our routine started and will see the chicks 
push along for the next five weeks, at which time we hope 
to see two-pound birds ready for the market, and get sight 
of the returns for our labor. The first thing in the morning 
is a feed of hard grain; then comes a feed of chopped raw 
potatoes. As the chopping knife and tray were too slow, we 
got an Enterprise mince meat chopper, had a new disc made 
with larger holes, about three-eightihs of an inch in diame- 
ter, and ran the potatoes through that, catching in a pan 
the first and last to come out, as it is nothing but water. 
The other is the pulp. Now take their food dish and give 
each pen all they will eat. A little later we throw in a lit- 
tle cabbage, cut in strips, which they will seize and chase 
each other around for until it is all eaten. 

This constitutes all the green food they have, except 
once in a while we may substitute onions in place of cab- 
bage We have gotten our mash made for the day, and as 
9 o'clock has come we will give our first feed of it for the 
day, only feeding what they will eat quickly. We feed on 
tin plates, about fourteen inches in diameter and a quarter 
of an inch deep, with a wide fold at the top. These can 
be readily cleaned preparatory to another feed by scraping 
with the feeding shovel, which is a small shovel about four 
inches across made of heavy sheet iron and a white iron 
handle. We have a, pan to put the leavings in, if any. They 
go into the swill for the pigs. At 11 o'clock another mash, 
then the dishes are picked up, taken into the kitchen or 
cook room and washed. 

Again at 1 and 3 o'clock we feed the mash, and if we 
have used good judgment we have had a hungry mOb each 



feeding. If we have been liberal, we find they have left 
something each time and are not ready for their food. When 
this is so just scant them until they clean up each time and 
do it quickly, taking care you have enough for all. You 
will find the number of plates will have to be increased, as 
the chicks increase in size, in order that each may have a 
chance. At 5 o'clock or before dark throw down a liberal 
feed of cracked com. 

We follow this bill of fare for aibout four weeks. As 
we have crowded the chicks pretty well, by putting one 
hundred in a pen, we must take extra precaution against 
filth. At a.bout four weeks of age a day's droppings are 
considerable on the floor of the pen, so the floor is now 
raked over each day and the collections wheeled out. For 
this we must use a loop-toothed rake. 

We have by this time found our fountains small and 
easily tipped over by the chicks, so we have adopted new 
ones holding nearly two quarts, made of galvanized Iron 
and cone-shaped on top to keep the youngsters from roost- 
ing on them, and instead of the saucer we use a small deep 
agate pan only a trifle larger than the fount. This we find 
to be very satisfactory, as the chicks can not put their feet 
in it. 

To come back to the six or eight- weeks old chicks: We 
must now think of finishing them off. We examine them, 
weigh a few, calculate how much flesh can be made on them 
in about ten days, for as broilers, Boston has no use for any- 
thing over four pounds to the pair. We have fed so much 
bran that as we lay back the feathers on the breast we say, 
"they ought to have more color." How can we gelt it? We 
cast about for a way to get this. We know corn will do it, 
but we lose time if we drop off from soft feed to hard. The 
chicks won't grow as fast and we must turn them off as 
soon as possibte to get the most profit from them. So we 
put into the mash all the cotton seed mea:l we can stir in 
and not make it "salvy" or "puddingy," as we call it. With 
a little treacle added we have accomplished the result. 

We now have a fine yellow skin if we have not foolishly 
chosen a blue-blooded carcass, but any yellow-legged variety 
will succumb to the treatment. I would caution you against 
trying to feed this for too long a time, say more than two 
weeks, as the chicks will get cloyed by it and you cannot 
hold their flesh, to say nothing of making any, unless you 
can keep the appetites "up to the clip." This being such a 
high feed, it seems to become nauseous to them. One would 
find it difficult to keep them on their legs if it were fed from 
the first. 

We have now "forced" the birds for eight weeks and 
have obtained what we set out for, viz-. Two-pound broilers 
at eight weeks. 

This has been successfully accomplished on our farm 
here, with White. Wyandottes. We have not done quite so 
well with any other variety. As I stated in my preceding 
article, they will stand on their legs when Plymouth Rocks 
would be rolling on their sides with the same food. 

We put up two pens of 110 each, and at eight weeks they 
weighed two pounds each, and a portion two and on'e-quar- 
ter pounds each under this system of feeding and almost the 
same treatment. By continuing the regular food we have 
made five and five-eighths-pound roasters at fifteen weeks 
old. 

One thing more before closing: If you ship your poul- 
try to market alive, and it travels twenty to thirty miles on 
the railroad, feed the night before, not too heavy, but some, 
as the birds will empty themselves in the night and on the 
journey. Give them all the water they will drink before 
they start on their funeral ride. You will thus save a por- 
tion of your shrinkage to nobody's injury, but to their gain, 
I believe, as you help retain the juiciness of thte flesli. Some 
of these hints have been gained in the expensive school of 
experience, but if any earnest, honest poultryman can get 
anything of assistance from them he is welcome. As one 
word of caution, do not attempt to raise your "breeding 
females under such hot-house methods, because you will 
surely sacrifice your size through early maturity, as after a 
period of forcing as given above it is no uncommon thing 
for pullets to lay at sixteen weeks, and we all know that is 
enough to stop growth. You may start your breeders in 
the brooder, holding off forcing foods, but get them out 
as quickly as possible. 

The summing up of the discussion is, breed, feed and 
care. Let us not disdain to use the breed because it may be 
bred to "fancy points," as the fancy has given us our best 
and most practical varieties, and the nearer a typical bird 
we have in almost any breed, the better carcass we have. 
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The Broiler Market, What It Demands— Best Breeds for Broilers— General Care- 

of Killing and Packing. 



What and How to Feed— Method 
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THERE is a strong desire in the heart of nearly every 
person to some time attempt the raising of poultry. 
This desire, when expressed in words, generally 
tends towards hroiler raising, which, to most aspir- 
ants of the business, seems to be the beginning, if not the 
end, of poultry culture and its possible profits. 

While the different methods of raising broilers for mar- 
ket have been pretty well explained and any one of these 
methods may, perhaps, produce good birds, there is yet al- 
ways room for one more word on the subject. 

There is no question that many of the failures have 
come through improper tools with 
which to work, an'd a general mis- 
understanding of the best means to 
the end, which in this case is the 
plump, yellow and juicy little chick 
which weighs from 1% to 2 pounds 
when dressed or 2 to 2% pounds 
alive. Heavier birds may be used, 
but these are the weights which are 
best suited to the demand and sell 
most readily, "which means, of 
course, at the best prices. 

THE SECRETS OF CROWING GOOD 
BROILERS. 

How to get these same plump, yel- 
low chickens is the problem wtiich 
we shall try to solve. Instead of be- 
ginning with the egg which is to 
produce the ehick, we go further back, 
even back of the hen which lays the 
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eggjandflnd the health and streng-th of her ancestry. In other 
words, we examineherfamily tree. If, on due Investigation, we 
And the hen wlhich is to lay our eggs is the offspring of some 
generations of strong, healthy birds, we may safely'depend 
on her giving us the proper material on which to build our 
broiler structure. There never has, and never will be a 
successful broiler business built up on eggs from other than 
stock in perfect health and of strong vitality. The reasons 
are plain to see. In order to get your quick-grown, juicy 
carcass there must be a forced growth from the very hatch- 
ing, and the chick must have the stamina and the vitality 
which alone comes through inheritance, and which enaibles 
him to stand the hardest feeding and keeps him busy and 
happy. The chickens from poorly-fed, ill-developed parent 
stock of hit or miss breeding cannot and will not fill the bill. 
Next after strong, vigorous ancestry we look for shape 
and color. Shape first, as on shape depends the a'bility to 
lay on flesh in the right place and in the proper proportions. 
Any of the American breeds will answer this purpose. 
The oldest and best known is the Barred Pymouth Rock and 
they, when rightly bred for this use, are splendid birds. 
Strong, hardy and active, they grow quickly and are good 
feeders. The Leghorns, while advocated by some, are too 
small boned and too sprightly to get up to weight quickly 



enough. The Asiatics are generally too large framed and 
too angular when at the right weight to satisfy a fastidious 
market. The Wyandotte family as a whole provide the best 
means to the broiler. They are fine boned, yet with the 
plumpest breast development of any of the suitable breeds 
and have stout, wide-apart, yellow legs and yellow skin. 

With these natural structural qualities the Wyandottes 
unite the ability to fully assimilate the strong feeding 
which goes with all attempts to produce suitable chickens 
for this purpose. Of the varieties of Wyandottes either the 
Buff or White would certainly be preferable to the laced on 
account of the darker pinfeabbers 
found in the others. This same rea- 
son, aside from the fact of their 
longer establi'shment as a pure 
breed, would give the Whites the 
preference. 

The White Plymouth Rocks are in 
nearly the same class, lacking, how- 
ever, a trifle in breast meat. While 
some markets will accept white- 
skinned birds, it is well to bear in 
mind that all markets consider that 
the yellow-skinned "birds sell the 
best, an'd that the difference between 
yellow legs and skin as compared 
with the white is often two cents to 
four cents per pound in value, which 
makes it of importance 'that a7l>ird 
should be selected which possesses 
these characteristics. Uniformity 
in size and shape are also impoi-tant factors and can only 
be secured by using some one breed which will reproduce 
with considerable exactness these qualities. 

WHEN AND HOW TO HATCH BROILERS. 

The question of breed and eggs settled, we get to the 
method of hatching, which in all cases where numbers are 
to be raised must always be with incubators, that is by arti- 
ficial incubation. In order to get the cream of prices the 
chickens must get out in the late winter or early spring, 
and at these seasons the hens will not sit in sufficient num- 
ber to provide means for incubating as many eggs as are 
needed for hatching. Aside from this fact, even if they 
would do so, we need them to produce the eggs to hatch 
and cannot afford to use their time in sitting. 

If, then, artificial incubation Is necessary it follows that 
the brooding must be likewise artificial. Any system of arti- 
ficial brooding may be adopted, but some systems are better 
than others. While probably the greater proportion of 
broiler men use pipe houses there is a strong trend of opin- 
ion in favor of the individual brooders as being better 
adapted to the individual broods, and many claim to get 
better results than from the larger and more expensive pipe 
systems. We believe, however, that in warm weather small 
brooders and open fields are preferable to the larger house 
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and fixed yards. Which system is to be used must be de- 
tei-mined by the number to be raised and the amount of 
land availa;ble for the purpose. In these two, the incubator 
and the brooder, we have the backbone of the possibilities 
of successful and profitable broiler farming. Used with care 
and judgment we may expect them to do their duty more 
faithfully than the more animate parts of the outfit. 

The incubators should be run as the instructions, sea- 
soned with an occasional bit of common sense from the op- 
erator's own experience, shall direct. Extended directions 
on this point are unnecessary here. We may, however, say 
briefly that there is almost always a strong tendency to 
over-heat and over-crowd the chickens. We believe that as 
a rule fifty chickens are enough to be together, and fewer 
will do even better than this on general principles and with 
the average, ordin'ary care. The heat should not be over 95 
degrees when the chickens are put under the hovers and 
should be reduced gradually as' fast as possible, and still 
keep them from huddling and crowding, until the 70 degree 
mark is reached. An abundance of pure air is absolutely 
necessary. Sunlight in moderation, and exercise must also 
be had. 

HOW AND WHAT TO FEED BROILERS. 

There are very many ways of feeding, and probably 
there is no exclusive road to success in this direction. We, 
after trying various ways, have settled down to the easiest 
and simplest, that of soft food composed of two-thirds bran 
and one-third Indian meal, wet up with milk to a moist, 
crumbly consistency. The chickens are started on this mix- 
ture, to which is added about 10 per cent of fine grit or 
gravel. This is fed on boards or small troughs for the first 
forty-eight hours, after which we omit the grit, keep'ng, 
however, a constant supply by them. 

In feeding the soft food the one thing to be avoided fs 
sloppiness. It must be only moistened and not fed wet and 
pasty. They may have it before them at all times the first 
forty-eight hours; after this a pretty regular time of feed- 
ins, five or six times daily, all that they will eat clean of 
whatever food is fed, should be adopted. Provide an open 
air run 11 possible and exercise should be encouraged. Clean 
water should be before them at all times. A suitable water 
vpssel should be provided after the first three days, and a 
small proportion, say five per cent, of fine beef scrap may 
be added to the bran and meal, which may then be mixed 
with water, either hot or cold. 

If milk is to be had in plenty it is one of the best foods, 
and may be fed either whole or skimmed, sweet or sour, 
and should be fed in the soft food rather than by itself 
to avoid the dirty, sticky mess most chickens make when it 
is fed by itself. Increase the proportion of beef scrap grad- 
ually with their age, feeding only the best procura'ble. At 
three weeks they may have, once a day, a soft feed contain- 
irg 10 per cent and one feed of five per cent, the balance 
being either cracked corn sifted fine, cut oat meal, rolled 
oats or cracked wheat. 

Green food in the form of chopped rye or the like 
should be provided, and vegeta'bles cooked or raw may he 
fed. Apples are especially enjoyed. Where they may be 
had at moderate prices they provide a tasty delicacy for the 
little birds. Cleanliness is absolutely essential. Nothing 
is better than some inches of fine sand or gravel for a floor. 
Chaff from the barn may be given them for scratching and 
they will eat many of the seeds and bits of hay. Anything 
which will keep them lively and healthy is good and any- 
thing that makes them lazy and indifferent is to be avoided. 



While many make fussy plans of feeding, important parts 
of the process of broiler raising, we have found that abun- 
dant quantities of conimon foods Intelligently fed and a sup- 
ply of clean, pure water are all that is really necessary. 

IMPORTANCE OF BEEF SCRAP FOR BROILERS. 

The proportion of meat scrap and ground bone which is 
fed has much to do with rjuick growth and final results. As 
much of these two should be fed as the birds can readily 
assimilate. A constant oversight is necessa;ry in order that 
it does not cause looseness and scouring. At the very first 
symptoms of these troubles the animal food should be with- 
held or fed in less quantities for a day or two. As the chick 
grows, less bran may be fed and a food composed of equal 
parts of ground oats and meal may be used a part of the time 
instead. The bran gives a less attractive color to the skin. 

When nearly ready for market the bulk of the food 
should be of Indian meal and scrap with cracked corn as 
a hard grain. Liberal quantities of corn and a grass run 
will always make the yellowest skins and legs. When too 
early for grass, rye may be had if provision has been made 
the previous year for its growing. A very small plot of 
ground wil produce enough for quite a large number of 
chickens. 

When the chickens are up to weight and ready for mar- 
ket they should be kept for twelve hours without food and 
then killed. They should be killed by bleeding from the 
mouth and dry picked. Before the animal hea!t begins to 
lessen pick the body and neck clean, and the wliigs to the 
srcond joint. Leave the head on and the entrails undrawn. 
Cool in water, iced if the weather is warm. Before shipping 
hang by the legs until dry. Pack closely in boxes or bas- 
kets, using nothing between except it may be clean brown 
paper or cloths. If the stock is good, and it has been prop- 
erly prepared, the returns in nearly every case will prove 
satisfactorily profitable. 

We add a table showing the Boston prices for the three 
years, at different seasons: 

BROILERS. 



January . . 
February . . 

March 

April 

May 

June 

July 

August . 
September. 
October. . . . 
November . 
December . 



1897. 



First Two 
Weeks. 



.45 to 

.30 to 

.28 

,20 

.15 

,14 

13 

13 

14 



Second 

Two 
Weeks, 



.40 

.28 to .30 

.22 to .24 



.16 to 
.13 to 
.13 to 
.14 10 
.14 to 
.15 to 



First Two 
Weeks. 



,25 to .30 

.25 to .30 

.30 

,35 

,30 

,25 

,24 

,16 

,14 

,14 

,15 

,15 



Second 

Two 
Weeks. 



.30 

.33 

.25 to .30 
.30 to .35 
.28 to .30 
.24 to .25 
.16 to .18 
.14 to .15 
.14 

.14 to .15 
.15 to .16 
.15 to .16 



January . . . . 
February . . . 

March 

April 

May 

June 

Jniy 

August 

September . 

October 

November. , 
December. 



1899. 



First Two Weeks, 



.15 

.25 to .30 

.40 to .45 

.40 

.35 

.32 

.21 

.18 

.16 

.13 



Second 
Two Weeks. 



.18 to .20 

.40 

.40 

.40 

.33 to .35 

.25 

.18 to 

.14 to 

.14 to 



20 
15 
15 
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What Can be Done v/lth Incubators and Brooders on the Ordinary Farm and How to Do It — A Start Should be 

Made with One or Two Machines — How to Proceed, 



BY C. A. McFETRIDGE, 

Vice President of the Star Incubator and Brooder Co. 



INCUBATORS deserve to be called the farmers' friend 
as well as the grain drill, harvester and threstier. They 
are indeed worthy to be classed With the best imple- 
ments. It has been fully demonstrated that the incu- 
bator hatched chicks are the strongest; it is also an indis- 
putable fact that a greater percentage is oibtained from eggs 
placed in an incubator than fro^m those placed under hens, 
to say nothing of the endless trouble the hens give. Every 
farmer, it matters not how busy he may be, can find time 
to operate at least two or three incubators. All the time 
required to attend to three machines will not exceed fifteen 
minutes miorning and evening. We will allow that the three 
machines will hold one thousand eggs 
all told. Now then we will set the ' 
same number of eggs under hens, giv- 
ing fifteen eggs to each. It will take / 
sixty-seven hens to cover thern. The 
feed for the sixty^even hens for three 
weeks will cost $3.92. Suppose you 
break the same hens from sitting by 
putting them into wire coops fastened 
to the wall Of the hen hou'se, without a 
mouthful of food, but plenty of fresh 
water, for three days. Let them out 
on the third day just at roosting time 
or about an hour before, and let them 
hunt for food the first night. After- 
wards feed them With the rest of the 
flock. It will take three or four days 
before they get filled and then they 
will start riglit to laying and 
by the time the hatch is due they will have laid one thous- 
and eggs which at two cents each will amount to $20.00. 
Add to this the cost of feed, $3.92, making a total of $23.92. 
So much for cost of feed and lost time while hatching. 
Repeat this five times, which is about the usual number of 
hatches run through an incubator in winter and spring, 
and it will foot up to $119.60. The above figures are not at 
all exaggerated. You must let a hen sit at least one week 
before any eggs are put under her. But if she is taken in 
hand the first night she sits on the nest she can be broken 
from her broody spell by the end of one week. 

Incubators do not require an expert to run them since 
the most puzzling part of the operation, the moisture ques- 
tion, is made plain for all time. Since the moisture can be 
regulated to a certainty in all altitudes and under all con- 
ditions of dry and damp quarters, the incubator may take 
its place among the honest machines which can prove ben- 
eficial to the farmer. 

A BROODING HOUSE. 

I will briefly outline a course for the farmer to pursue. 
Chicks should be hatched in December, January, February 
and -March for broilers. To accommodate them it will be 
necessary to have a brooder house. The accompanying cut. 
Fig 1, is of a good, cheap house. It should b« built with a 
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view to adding a few feet to it from time bo time as the 
business increases. 

This house should be fourteen feet wide — nine foot run, 
two foot brooder and a three foot aisle. The runs should be 
five feet wide. If you expect to run three incubators the 
brooder house should be at least forty feet long, thus giv- 
ing room for eight runs. The heater house can go on the 
end of the brooder house. The heater pit should be five 
feet deep. A greater depth would be better rather than less, 
for the hot water will circulate much better when it has a 
good rise. The pipe should have at least an elevation of 
one-eighth inch to the foot from the heater to the farther 
end of the system. If only one inculba- 
tor is used then the "best plan is to use 
^If^. a portable sectional brooder w^ith about 

three sections. Build the brooder htouse 
just as though you intended putting a 
heater In, then put the sectional brood- 
er in the place Where the pipes should 
go. Do not crowd little chicks or 
ducks; if you dk> death will thin them 
out until the right numlber is left. A 
brooder house must be dry. If the house 
is built at a time when the ground is 
wet it will require a long ti'me to get 
it thoroughly dry. 

Figure 1 Is a side view of a brooder 
hou'se showing five sections. To budld 
this house use posts two feet long, 
set them five feet from center to 
center, making three rows of them, 
one row under the front, one under the rtoof nine feet 
from the front, and the other row five feet away for the 
back of the house. This gives you fourteen feet in width, 
there being nine feet in front of the middle row and five feet 
back of it. After putting the posts in the ground for the 
outside of the building (they should go down level with the 
grcjund), dig a-w'ay so a one foot hemlock board will go down 
even with the tops of the posts. The posts should be set 
so as to allow two inches for the boards. After the boards 
are on lay a 2x4 flat on top of the posts even with the outer 
edge of the board, then use four foot posts in front and six 
and a 'half foot in the back. Comb over the cent&r row 
of posts which rests on the posts in the ground. Dividte the 
runs with one foot hemlock boards and let these boards 
extend to the alley which is three feet from the rear. Before 
putting these boards down bore holes for the pipes. Use one 
and a fourth inch pipes which take one and five-eighth inch 
holes. Make the holes five inches from center to center, 
rip the board through the center of holes the width of pipes 
and after th'e pipes are down nail the strips in place, which 
makes a neat job. Get the top of brooder as near the pipes 
as possible. The space under the pipes should not be less 
than eight inches. The holes should be bored one-half inch 
from the top at the board. Fill under the pipes with sand 
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or coal ashes and before putting the chicks in fill in on top 
of the ground planers sihavlngs, hay seeds, chlafC or salt 
hay (any of the above is good), up to within three inches of 
the pipes, which will insure dry and warm brooders. 

Hinge half of the broo'der top for a lid or door; run 
wire from the front of the 'brooder up to a sufficient height 
and put a small gate in this, leaving the brooder on the 
alley side. 




Fig. t— Brooder House Recommended by Mr. McFetrldge. 

Put a 5x20 light in the back of each brooder and the there should be a 
chicks will be more contented. Put one window in each 
run so as it will slide on the sill. The sill is raised so that 
there is a ten inch space between it and the lower sill. This 
ten inch space is fitted with a sliding door about two feet 
long, for the little chicks to run in and out 'as is shown in 
cut. Figude 2 is a cross section of this brooder house and 
shows the interior arrangement, including the hallway, 
location of brooder and length of pen. 

THOROVCHBRED MALE BIRDS. 

As a rule farmers have fertile eggs. The only 
error they commit with the breeding stiock is in- 
breeding. Why not send away and get some male 
birds of good stock which are 
olf in some point which dis- 
qualifies them as far as the 
Standard goes, but which does 
not affect their standard as a 
flesh fowl? ,Any farmer who 
!will try this method will 
Surely be satisfied with the 
results. The chicks will be 
much stronger, the percent- 
age of mortality will be much 
less and the chick will attain 
double the size at the end of 
the first three months over 
'the inbred stock. 

Give your breeding iStock all 
the range you possibly can. 
An ideal place for hens is a 
clearing which b'as from three 
to ten yeaPs growth of timber. 
Thin out the young growth 

around the houses sufficiently to let the sun in around the 
building. When the business is carried on extensively the 
houses can be built within one hundred feet of each other. 
Then by the use of a temporary yard the hens can be broken 
to go to their own houses by keeping them penned in for the 
first two or three weeks. Then let them out, only for a 



short time at first, until they go back readily, and you will 
have no more trouble. 

A HOUSE FOR LAYING STOCK. 

The breeding house shown in cut is designed to hold 
from fifty to eighty hens. The house should be 14x16 feet. 
Use six and a half foot posts comb it in the middle roof with 
boards and cover with paper. There oan be a pigeon loft 
in the roof if desired. Figure 3, on 'this page, shows 

the front of a house for lay- 
ing or breeding hens. This 
house Is set up on posts three 
feet above the ground, or in 
other words, the floor is three 
feet from the ground, making 
a basement for the hens. The 
open side is to the south, 
while the other three sides 
are boarded up and banked in 
terrace style to insure dry- 
ness. Make a door in floor for 
the hens to go in and out, 
and put only two windows in 
the upper part. This house 
can be built at any length, but 
fourteen feet is wide enough. 
Use six and a half foot posts. 
The perches oan go in the back 
or througb the center, but 
platform three feet wide and thirty 
inches high under the perches. Use two pieces of No. 14 
hoop iron, bend them as shown in cut, for the perches to lie 
In. There can be a brace fastened to one end to hold them 
in place. ^ 

Figure 4 shows an anti-egg eating row of darkened 
nests. This nest box is made by using two one foot boards 
for the bottom and a one foot board for the sides. Nail the 
side boards inside of the top aad bottom, leaving a space 
of twenty-two inches between. Divide the nests with one 
foot square boards, leaving the nest one foot in the clear. 
Nail a two inch strip on top and bottom edge of the parti- 
tions to hold them in place. The balance of the space is 
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Fig. 3— Breeding House Recommended by Mr. McFetrldge. 



for an alley. These nests serve two good purposes, they 
stop egg eating and keep the hens out of sight while they 
are laying. 

To get the best results from pullets they should be sep- 
arated from the male birds at three months old or even 
earlier. Just as soon as you can distinguish the sex put 
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them where they are to be wintered so that they will (eel 
contented for a fretting hen will not lay. They must not 
be frightened. Give them their own way and stay out of 
the houses during the time they are on the nests. Construct 
their nests in such a manner that no one can see them 
while they are laying. Instinct leads them to lay their eggs 
in a protected place. Hens know that the eggs contain 
their young, which fact explains why they are so careful of 
them. 

STARTING IN THE BUSINESS. 
The question arises with the farmer, "How shall I start 
in the business?" First, buy a good incubator of one hun- 
dred to two hundred egg capacity and become acquainted 
with every detail. Also get a brooder, and by carefully 
studying the system you will soon learn how to operate 
three or four just as easily as you did one at the start. The 
best place to run an incubator is in the cellar of your house 
unless you build an incubator cellar similar to the house 
cellar, where the temperature is not likely to run up during 
the day as it does in an up-stairs room. Never set an incu- 
bator where the sun will shine on it, as that will cause the 
heat to run up. Never readjust the regulator for at least 
half a day after attending to the machine, as it will take 
fully that long to effect a change. When the machine is 
first set it will require twenty-four hours to get a station- 
ary temperature. The thermostat'will open the valve when 
the thermometer registers not more than eighty-five or 




Fla. 2— Showing Cross Section of Brooder House and Interior 
Arrangement. 

ninety degrees,, yet you must not interfere with the nut on 
the connecting rod for twenty-four hours unless the tem- 
perature goes above 102. I have seen the damper rise in 
three or four hours after the eggs were put in when the 
thermometer registered only 80. This is easily explained: 
the egg chamber is 102 while the interior of the egg, on 
which the thermometer rests, is only 80. You cannot be 
too careful in this respect for so many destroy the germs 
of the eggs before they even start, with excessive heat. 

Keep the heat at about 102 for ten days, after that time 
it will not injure the eggs to go to 103, but they should not 



be kept at that degree constantly. Cool them by leaving 
the doors open a short time morning and evening. Most of 
these details are given in a book of directions sent with 
each machine. 

After hatching, careful brooding for two weeks is the 
main point. It has more to do with the chick than even 
the choicest food. Stale bread soaked in milk and squeezed 
as dry as possible, is an excellent food. Feed the first time 




Fig. 4— Nests to Prevent Egg-Eating, 

when the chicks are about thirty-six hours old. They 
should remain in the incubator until they are about twenty- 
four hours old, when they should be taken out and put in 
a warm brooder for twelve hours more. In the absence of 
a brooder put them in a flannel cloth placed in a box or bas- 
ket near the stove so they can rest and sleep. Little chicks 
are often killed with kindness at the start. 

When little chicks crowd in a brooder they are not 
warm enough; if they are comfortable they will spread out 
over the brooder floor; if too warm they will come out of 
the brooder. Pay attention to these points and you will 
find it a pleasure to raise poultry artificially. 

Do not condemn an incubator until you are positive 
the fault does not lie with the operator. Subscribe for as 
many poultry papers as you can find time to read; you will 
find them of great use. Some poultry papers are better 
than others. 

I am well aware of the fact that farmers allow their 
hens to roost in the wagon house, stables, pig pens, and so 
on. To all such I will say, do not try to move them into a 
modern house after the first of October, for the change will 
surely give them the roup which will knock you out for the 
rest of the season. To make sure of winter eggs it is nec- 
essary to do all of the shifting in July. Hens will lay when 
they are contented, and fretting will certainly stop the 
formation of eggs just as much as cold weather will. Should 
you start into the business this fall, do not change your 
hens from their present quarters, but make the best of it 
until another season. 

Use lice exterminator and make sure that they are all 
driven off the fowls and roost. Hens kept for laying market 
eggs should not have any male birds with them, as infer- 
tile eggs will keep much longer than fertile eggs. Do not 
crowd fifty hens into a house large enough for twelve. 






POULTRY FOR MARKET. 



Explicit Directions tor Selecting, Killing, Dressing and Packing Poultry. 



BY PHILIP QUICLEY. 



FROM the first of March to the first of NoVem'ber poul- 
.try should be shipped alive, or If shipped dressed 
should have sufficient ice in the barrel to prevent 
it from spoiling in transit. It would be safe to ship 
dressed poultry from November to March without ice, as 
during that time the temperature is lower. 

Impress on shippers the necessity of permitting th3 
entrails to remain in all poultry and game, with the excep- 
tion of rabbits and venison; the entrails should be removed 
from the latter two animals. 

We charge five per cent for selling goods and deduct the 
expressage, etc. Thus: 

1,000 pounds, lOo , $100.00 

Commission $ 5-00 

Less express 10.00 

N'.-.l proceeds ? 85.00 

EXPLICIT DIRECIIONS. 

Selecting.— Select nothing but well-fattened stock. Full 
crops are undoubtedly a great injury to poultry, and often 
taint the whole fowl, giving it a sour, bad flavor; besides, 
if it is kept from food twelve hours before killing, the food 
eaten before that time becomes fully digested and, having 
passed off, leaves the entrails comparatively clean. 
KILLING. 

Cut vein at back of throat through the mouth with a 
sharp-pointed killing-knife. Never cut this vein from the 
outside. 

Immediately upon cutting vein, run point of knife 
through the roof of the mouth clear into the brain. 

This causes "dropping the feathers," making them come 
off easily. 

Soon as the knife enters the brain the bird loses all 
sense of feeling. 

Begin plucking at once, being careful not to tear or 
bruise the flesh. 

DRESSING. 

Poultry should be dry-picked, not scalded. They should 
then be hung up by the legs or spread upon shelves in a 
dry place, but not in a draft where they will become "wind- 
dried." They should not be packed until the animal heat 
has had time to escape, or the entire bulk may become green 
and be unsalable. Care should be taken not to allow them 
to freeze before being packed, and it is, much better to reach 
the market free from frost.. The head and feet should be 
left on; they should be well cleaned, but the Intestines 
should not be removed. 

PACKING. 

Barrels or boxes of the required size can be used, but 
the majority of the buyers prefer boxes, running 24 fowl, 
chickens, or ducks, and twelve turkeys, or geese, for the 
winter trade. 

With the approach of warm weather, it would be neces- 
sary to ship dressed poultry in barrels, and thoroughly ice 
the stock to insure arrival in eood order. 

Each package should be numbered, and the net weight 



and the number of birds it contains, marked plainly on top 
or side, and adyice sent by mail. 

Poultry should be graded, and one size and quality of 
stock should be in one package, as a package of uniform 
stock will sell .more readily than mixed lots. 

Yours truly, Philip Quigley, . 

Commission Merchant. 

Persons living as far west as Omaha have shipped 
dressed poultry to Mr. Quigley, while numbers of them liv- 
in Illinois, Indiana, Wisconsin and Ohio do so every year. 
When the Philadelphia market prices are two cents per 
pound higher than western prices, it pays a small profit to 
ship to Mr. Quigley. The two cents extra will pay the 
freight (ship in refrigerator cars by through freight) and 
leave a small margin. When there is more than two cents 
per pound difference in the prices all in excess of the two 
cents is clear gain. Said Mr. Quigley: "I have never yet 
had a spoiled lot of poultry shipped in here frorn the west. 
Dressed and packed as we advise and shipped in refrigerator 
cars it arrives here all right. It really pays best to ship 
all poultry dressed, for then there are no losses from deaths 
en route, there is no shrinkage, and where poultry is ship- 
ped long distances by freight it is almost necessary to ship 
it dressed. It is better, much better all round." 

The first four months of the year Mr. Quigley handles an 
average of 10,000 of poultry per week. This past season he 
has received from the west a large number of capons. For 
these he paid sixteen cents per pound at a time when cock- 
erels of the same age were bringing only five to seven cents, 
seven cents being the highest price obtained for them dur- 
ing the season. A number of men in the the west mlake a 
business during July, August and September at caponizing 
cockerels for farmers, these capons to be shipped to Mr. 
Quigley the following winter and spring when from seven to 
ten months old. 

"The market," said Mr. Quigley, "prefers capons that 
weigh from six to ten pounds each, but we can sell all sizes. 
The prices for capons range with us from thirteen to eigh- 
teen cents per pound. We begin to have calls for them 
soon after Thanksgiving. About January 1 they sell at 
thirteen cents per pound, in February at fourteen and fif- 
teen, in March sixteen to eighteen cents. You understand 
that capons fill in at the time of year when they are the only 
kind of tender fowl people can buy. Ihe turkey season has 
passed by, poultrymen will not sell hens at this time and 
there are no spring chicks in market. This creates a good 
demand for capons and sends up the prices. 

"Furthermore, capons are very tender and juicy eating, 
so that persons who buy them once buy again and again. 
I am a firm believer in capons and advise poultrymen to 
caponize, especially in sections where range is plentiful 
and food cheap. It will pay them a good margin over what 
they can get otherwise. I would advise western people to 
hold their capons over until March. Food for them is cheap 
in the west, as a rule, and the Increase in prices will yield 
a profit" 



PEKIN DUCKS FOR PROFIT, 



Poultry Raising Is Now a Trade— Operating Duck Egg Incubator— Proper Care of Breeding Stock— Formulas tor 

Feeding Laying Ducks and Young Ducks, 



BY JAMES RANKIN. 



IT IS well known by this time that the poultry "business 
Is as much a trade as any other business, and a man 
in order to succeed must possess, at leas't, two traits 
to qualify him for the business — in!telligence and en- 
ergy. His buildings should be neat and commodious, con- 
structed with a view of reducing the labor to a rriinimum, 
also of securing good drainage. Above all, start in with 
good incubators >and good brooding apparatus. Secure 
first-class stock to start with. Debilitated, degenerate stock 
will Slaver produce healthy young birds, and it is worse than 
useless to hatch thousands of young birds that come into 
the world with enfeebled constitu- 
tions and in no condition to live. 
But there are other sources of mor- 
tality aside from thib. Che^ap and 
improperly constructed incuibajtors, 
with greatly varying temperature 
in their egg-chambers; defective 
brooders, which mean extremes of 
heat and cold for the young. birds — 
all contribute tlieir share toward tte 
death rate. 

I have never thought that the va- 
riety of food given was so responsi- 
ble for the poultry-grower's trou- 
bles as the care, cleanliness and 
proper control of heat in both 
hatching and brooding the young 
birds. It is true that under proper 
regimen and diet young birds will 

grow faster, develop better 'an'd weigh more at a marketable 
age than if the food ingredients were not right, and the old 
birds will also contribute a larger numiber of -highly-fertil- 
ized eggs when the food conditions are right. 
OPERATING DUCK-ECG INCUBATORS. 
Highly-fertilized eggs should be used, if possible, as it 
will mean strong ducklings and more of them. See tbat the 
heat in the egg chamber is uniform. Use accurate ther- 
mometers, and place them on the eggs in the center of the 
egg ctiamlber. Run them at 102 degrees the first two weeks 
and 103 after the animal heat begins to rise. The eggs &hould 
be cooled a little once each day after the first week, an'd 
longer after the animal 'heat rises. A little moisture should 
be used after the eighteenth day, ventilating a little more 
towards the end of the hatch. Observing these rules, with 
a good machine and good eggs, the operator should batch 
from 65 to 70 per cent of all the eggs used. 

Do not feed your ducklings till after they are thirty- 
six hours 'Old. Feed four times a day and no more 'at a time 
than they will eat clean; in fact, keep them a little short, 
especially during confinement in inclement weather, as it 
is an incentive to exercise, which they need in or'der to 
assimilate their food. Do not put more than one hundred 
in a pen; seventy-five would be better. Bed the little fel- 
lows until ten days old, with hay-chaff or cut straw, then 
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Mr. James Rankin. 



with sawdust (if to be had), as the latter is both a good 
absorbent and disinfectant. Keep the pens dry an!d' clean, 
both outside and in. The welfare of the ducklings depends 
upon this. Be sure to give shade in warm weather. It is not 
necessary to keep water by them, but give all they will 
drink, while feeding. The birds should be ready for market 
at ten weeks old. Breeding birds should be selected from 
the early-hatched birds (I always select the largest and 
choicest), handling every one carefully. It is true that the 
early-hatched birds are worth more on the market, but I 
must keep them to breed from, as they will develop into 
larger and Tjetter birds than those 
hatched later, as the cool, temper- 
ate weather of the early spring 'wlU 
facilitate their growth and maturity 
mu'dh better 'than the extreme heat 
of mid-sumtaer. The birds cost me 
m'ore, but it is politey in the end, as 
they reproduce much sooner than 
the later ones. 

PROPER CARE OF BREEDING STOCK. 

The birds selected for breeding 
should be turned out to pasture or in 
large grassy lots, if possible, and 
fed on adulterated food. By this 
I mean bran, Quaker oat feed, with 
a little meal and grit. About No- 
vember 1st these birds should be 
yarded for winter work. The yards 
should have been previously pre- 
pared for their reception. About August 1st, after 
the old birds are through laying and beginning to 
molt, they should be taken out of the yards and 
turne'd out to pasture. The yards are turned and sowed to 
barley or rye, which crop serves a double purpose — that of 
disinfecting the ground and giving a heavy crop of green 
food for the birds. This green food is cut fine and mixed 
in their dally rations. When the time comes to yard the 
birds, this crop has all been cut and, the yards are in fine 
condition for them. These yards are one hundred feet long 
and the same width as the pens in the building. Whenever 
we Have room, the yards are run out fan-sha'pe, which of 
course makes "them larger. Just before a snow storm we 
cut large quantities of rye and pile it up in a frozen state 
in some shady place where it can be drawn upon at will. 

Should this supply be exhausted while the ground is 
covered with snow, we always have sevei^al tons of fine clo- 
ver rowen, cured for the purpose. This, with a few hun- 
dred hea'd of refuse cabbage, carries us through in good 
shape. I dwell particularly on this green food betause it 
is one of the necessities for the production of strong, highly- 
fertilized eggs. Every one knows how necessary green food 
is for hens during winter confinement, yet it is even more 
essential for ducks. I mix fifteen per cent of this green rye, 
cut fine, with the other food. 
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I will now give my methods and formulas for feeding 
the young birds (at different stages of growth) for eggs, 
also for 'breeding birds. 

FORMULAE FOR FEEDING DUCKS. 

For Breeding Birds (Old and Young) During the Fall. — 
Feed three parts wheat bran, one part Quaker oat feed, one 
part cornmeal, five per cent of beef scraps, five per cent of 
grit, and all the green food they will eat, in the shape of 
corn fod'der (cut fine), clover or oat fodder. Feed' this mix- 
ture twice a day, all they will eat. 

For Laying Birds, — Equal parts of wheat bran and corn- 
meal, twenty per cent of Quaker oat feed, ten per cent of 
boiled turnips or potatoes, fifteen per cent of clover rowen, 
green rye or refuse cabbage, chopped fine, five per cent of 
grit. Feed twice a day all they will eat, with a lunch of 
corn and oats lat noon. Keep grit and oyster shells con- 
stantly by them. 

For Feeding at Different Stages of Growth.— The first 
four days feed equal parts of rolled! oats and cracker or 
bread crumbs, ten per cent of hard boiled eggs, chopped fine, 
five per cent coarse sand. Feed four times a day, what they 
will eat up clean. Brooder heajt ninety degrees. 

When from four days to three weeks old, feed equal 
parts of rolled oats and wheat bran, ten per cent corn meal, 
five per cent coarse sand, five per cent of fine ground beef 
scrap soaked, finely cut green clover, rye or cabbage. Feed 



four times a day. Brooder heat from eighty-five to seventy- 
five degrees. 

When from three to six weeks old, feed equal parts of 
corn meal, wheat bran and Quaker oat feed, five per cent of 
fine grit, five per cent of beef scraps. Mix In green food. 
Feed four times a day. 

When from six to eight weeks old, feed three parts 
corn meal, two parts wheat bran, one part Quaker oat feed, 
ten per cent of beef scraps, five per cent of grit. Feed three 
times a day. 

When from eight to ten weeks old, feed two-thirds corn 
meal, one-third equal parts of wheat and bran and oat feed, 
ten per cent of beef scraps, five per cent of grit, oyster shells 
and less green food. Feed three times a day. They should 
now be ready for market. 

We never cook the fo6d for our ducks after they are a 
W6ek old, but mix it with cold water. 

I wish to emphasize several points again. Do not forget 
the grit; it is absolutely essential. Never feed more than a 
little bird will eat up clean. Keep them a little hungry. 
See that pens and yards are sweet and clean, for though 
ducklings may stand more neglect than chicks, remem- 
ber that they will not thrive in filth. If any one fails in this 
business, it must be through his own incompetency and 
beglect. With us it Is the surest crOp we can grow. Independ- 
ent of the elements, affected neither by floods nor drafts, heat 
nor cold, a concentrated cash product turned every three 
months, it makes the best returns of any crop on the farm. 
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As Practiced on the Atlantic Farm— Warmth of Brooders—Shade— What to feed and When. 



BY A. J. HALLOCK. 



BROODING comes first, but is no more important than 
feeding. They must go together, for if eittier is 
neglected, it will be felt in every nook and corner 
of the farm and the hardest blow Will fall on the 
pocket book of the owner. 

As soon as the ducklings are thoroughly dry they are 
taken from the incubator and placed in the warmest section 
ot the brooder, where the temperature under ithe hover is 
about 90 degrees and that of the room about 80 degrees. 

'The pens in this section are 7x10 feet including the 
hover, and the hover is 2x7 feet. Three one and one-fourth 
inch hot-water pipes run through this brooder about six 
inches from the floor. The floor is earth and is covered with 
hay or straw to the depth of a'bout one inct. 

Fifty to one 'hundre'd ducklings are kept in these pens, 
the number depending upon the quantity of ducklingB on 
hand. If it is mid-season and everytliing is full we put in 
the larger number; but if it is 'the first or the I'asit of the 
seasion the smaller numiber is left in them. They are kept 
here from one to three weeks. The time depends upon the 
above conditions and the weather. If it is cold they stay 
here longer than in warm wealther. In this section t'hey 
'have no outside runs and are not allowed outside at all, as 
H is too cold in the winter, and during the summer it 
requires too much attention to keep them from getting hurt 
iiy the sun. 

From here they go to a room that is slightly cooler (70 
to 75 degrees and with outdoor runs 6x50 feet. Here they are 
gradually hardened by having free access to the outdoor 
runs, as their next step forward is to the cold brooder. They 
are not forced to stay outside if the weather is not warm 
enough for them to be perfectly comfortaTsle. When they 
show signs of being chilly they are immediately driven iiito 
the brooder, as they do not have sense enougTi to go in 
themselves. When in this section they are always fed out- 
side unless it is very stormy. After they have been here 
from one to three weeks (the time depends on conditions 
before mentioned) they are placed in the cold brooder, or if 
the weather will permit they are given the water runs, 
which are 26x140 feet with one end extending aibout 40 feet 
into a stream of spring water. These pens hold one hun- 
dred and fifty ducks, and they have access to the water day 
and night in warm weather, but during the day only in 
April and May weather. And here their education is fin- 
ished. When they leave here they go to the markelt or the 
breeders' pens. 

It is absolutely essential to success to keep the ducklings 
warm and comfortable, and their quarters clean. Ducklings 
that are not kept warm enough cannot grow and have a 
thrifty, healthy appearance; they will be far from it. They 
will have, we will call it rheumatism for want of a better 
name. The symptoms are: TIhe beaks get very pale and 
soft and grow faster than the ducks. They stand around 
in a listless manner with backs humped up and the down 
standing out straight. The feet and legs get colorless and 
stiff and in severe cases they lose control of them entirely. 
When in this condition the cheapest and quickest cure is a 
good sharp hatchet applied to tibe neck. When they have 



not had sufficient grit, and have indigestion, they will show 
some of these symptoms but not all of them. In fact, a 
■duckling's down will always stand up when it is not per- 
fectly well and happy. On the other band, they must not be 
kept too warm; the extremes are to be avoided. We can have 
"no cast iron rules.'' It is necessary to exercise a little judg- 
ment. With a bit of close observation any one can soon tell 
at a glance whether everything is right With the ducklings. 

Shade should not be overlooked. If the ducklings are 
'not well supplied with it many of them will be killed by 
the sun if they are not carefully I'ookeid after and driven 
linto the shade wihen necessary. Ducklings bave a very poor 
'supply of what is called common sense. They will sit down 
in a sunny spot and stay there until they are so overheated 
Ith'at many of them will die on the spot, and otliers get so 
weakened that they drop ofi! in a day or two. It is here that 
ti careful attendant will- save many ducks. After they are 
four or five weeks old they will learn to find shade. 

The next important item is the food. During the first 
week we feed equal parts of corn meal, bran, No. 2 flour and 
about ten per cent coarse sand or grit, thoroughly mixed 
with enough water to make it moist and crumbly. Feed four 
times a day — soon offer sunrise, at ten o'clock, two o'clock 
and a little before sundown. The food is put on beef scrap 
bags. We find tbese are better than boards or troughs for 
the little fellows, as it is easier for them to get the food, it 
dioes not get scattered in the pen, and if there is any left it 
is easily cleaned off. When the bags get soiled they are 
washed. The ducklings 'have all the water they will drink 
with each feed. The troughs are large enough to furnish 
water to them for an hour after feeding Without refilling. 
They are V-sbaped, about four feet long and two inches 
deep. 

The second week the ducklings receive the same grain 
ra;tion with eight per cent beef scrap added, and if it is con- 
venient to get some tender, green grass we make the feed 
about one-fourth of this; but unless it is tender and easily 
digested it is best to use none at all. After tbe fourth or 
fifth week and until the seventh or eighth week we feed 
three times a day the same ration with an increase of scrap 
to ten per cent. After the ducks are eight weeks old, if they 
are Intended for market we feed five parts corn meal, one 
part wheat bran, one part No. 2 flour, one part greens w'ith 
twelve per cent beef scrap. A box of sbells or grit is kept 
in every pen. Each ration is thoroughly mixed with enough 
water to make it moist and crumbly. There are enough 
troughs in each pen for all of the ducks to get around at one 
time witbout serious crowding. Ducks of different ages are 
not allowed in the same pen, because the strong would 
trample on tbe weak and tbe result would be stunited ducks 
with but one meaning — no profit. 

We have a regular time for feeding and when that time 
arrives all else Is laid aside. The one rule on the Atlantic 
Farm that the men must not overlook is, that the ducks are 
first and all other work must be dropped at feeding time. 
When the ducks need any attention whatever, it Is absolutely 
necessary that they have It. and it makes no diflerence if It 
be noon or midnight. 



TO HATCH AND RAISE DUCKS, 



Selection of Breeders the First Step— Fertility of Eggs— Incubating— Testing the Eggs— Feeding Young Ducks. 



BY GEORGE H. POLLARD. 



EXPERIENCE teaches that while it is one thing to 
hatch a duckling or a chicken, it Is fiuite another 
thing to successfully raise it to maturity in health 
and strength. It has'been said 'that a child's edu- 
cation should begin one hundred years before birth. To get 
good hatching eggs and strong, hardy ducklings it is nec- 
essary to begin at least two or three generations back in the 
breeding stock. Many blue days and restless nights caused 
by puny, sick chioliens, and eggs that positively would not 
hatch, might have been avoided if reasonable attention had 
been given to the care and coridition of the breeding birds. 
Exercise is the important point. It is the rule with all ani- 
mal lite that exercise conduces to vigor, and vigor means 
adiWd transmission, of vitality. Eggs from closely yarded 
and carelessly kept birds can not produce results which will 
justify the time and expense expanded in the effort to 
profitably use them. Success may come for a season or 
two, but the end is disastrous, as many a would-be poultry- 
man has learned to his cost. The first point then in incuba- 
tion is that the eggs be from hardy, vigorous breeders kept 
in such a manner that they may have open air exercise, 
green range, a water-run if possible, and that they be so 
housed and fed as to retain, as much as can be, the stamina 
inherent in all fowls kept under natural conditions. 

FERTILITY OF EGGS. 

In breeding ducks— other things being equal — it will be 
found that a water range will conduce very materially to a 
greater fertility of the eggs, and to a stronger an'd more 
healthy germ. The extra early eggs run very infertile at 
best, and any coiisidera,ble percentage of hatchable eggs 
must not be expected before the latter part of February or 
the first of March. We have lost the sale of a great many 
early eggs for hatching through making this explanation, 
but have generally gained a customer after the inquirer had 
tried some eggs from those who claim to produce duck eggs 
that will hatch well in December and January. There are 
various ways of figuring the fertility of eggs. Many sellers 
divide them arbitrarily Into two classes, fertile and infertile, 
and of course this is exactly true, but there are often cases 
when ninety per cent of the eggs will be fertile, yet there 
will be a haitchlng possibility of not more than sixty or six 
ty-five per cent, sometimes even lower. This is due to the 
eajly death of the germ, which can hardly be said even to 
begin to develop before dying. While these may, strictly 
speaking, be classed as fertile eggs, practi(ally they are 
worthless and serve only as a catch for customers who do 
not know. The safe way is to figure the percentage of strong 
living germs after the first test and use th'at as a basis for 
your expectation of good or bad results. Eggs that pro- 
• duce from sixty- five to eighty per cent of this degree of fer- 
tility, according to the season, are good, seventy to seventy- 
five per cent being excellent. Ordinarily it would be as 
well to look twice at an offer of over eighty per cent at any 
season. 

Eggs should be carefully handled but that does not 
necessarily mean that we must fuss with them. Keep them 
as near sixty degrees in temperature as is convenient, and 



if they are to be kept many days they should be handled 
over once or twice a week or their position so changed that 
the yolk shall not remain in exactly the same spot. If not 
clean when gathered (it is hard to keep duck eggs perfectly 
clean, especially in wet weather), they should be washed in 
lukewarm water and in cold weather carefully dried with 
a cloth. In warm weather the wa;ter may be left to evapor- 
ate. Some operators condemn washing, claiming it destroys 
the natural coating of the shell and injures the hatching 
chances. We have not found it so, and believe nearly all 
extensive operators wash the eggs. 

OPERATING THE INCUBATOR. 

If they are to be hatched under hens there is not much 
to be said as to methods. Nearly every one has his or her 
favorite way and uses it with more or less gratifying suc- 
cess — when the hen is willing. If hatched in incubators 
there is much to say, and lots that has been said. Begin- 
ning with very little more knowledge of incubators than we 
had of electric motors, we got about as satisfactory results 
as if we had run against a dynamo on a wet day. There 
were as many different theories as operators, and moisture 
and ventilation were the questions of the hour. We began 
with four Monarch machines, large size. The first season 
we used the four pans provided for moisture, and intro- 
duced them with considerable precision. The result, 
while not satisfactory, was largely due to the poor quality 
of the eggs. 

The machines Were located in the cellar of our dwell- 
ing Tiouse, and the cellar was cemented and contained a 
boiler for steam heat, the steam pipes radiating in different 
directions. This dry cellar, we were told, called for more 
moisture than an outside cellar, uncemented and without 
the furnace. As we gained a little confidence in the value 
of our own headwork we began to question the need of so 
much moisture and dropped one pan, running only three of 
the four, at that time sent out with each machine. We 
knew that some of the experts said the moisture was neces- 
sary to prevent tod rapid evaporation of the contents of the 
shell, and also to rot the shell to make it easier for the 
duckling to break out. When we investigated after each un- 
satisfactory hatch we found many shells packed full of ap- 
parently healthy and fully developed ducklings, which were 
unable to turn their heads or to make the slightest motion 
to release themselves from their prison walls. Reflection 
seemed to teiach us that this was all wrong. 

We still further reduced the moisture, and while the 
hatches, as before, were unsatisfactory, we found fewer 
packed shells and less ducks with bills protruding through 
the shells, hopelessly cast. Finally getting to the proper 
pitch of desperation we ran one hatch throughout without 
any moisture, and to our gratification found we had quite 
as good results as when we had used it, and we had saved a 
great deal of trouble in trying to guess when to put in the 
moisture and how much to use. 

VENTILATION. 

The ventilation gave us more severe wrenches, and we 
ran the gamut from shut close to wide open, and it did not 
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seem to make miictL difEerence in results. We coud not find 
any one who could definitely explain the mysteries of ven- 
tilation and we finally settled down to running nearly wide 
open till pipping time and then closing the ventilators 
nearly shut, in order to retain the mtoisture which came 
from the newly haitched birds. This prevented the inner 
memibrane of the shell from drying and sticking to the 
ducklings. 

We have noit felt it so very important that the tempera- 
ture shotild be absolutely unvarying. We aim to keep it at 
102 to 103 degrees, and if it runs to 105 at hatching time 
we feel no alarm. We once had a strong prejudice in favor 
of hot-wator machines, but a few doses of Cyphers' incuba- 
tors, taken at regular intervals, have removed this preju- 
dice. We have found the almost exact temperature without 
care, and the relief coming from absolute inattention to 
moisture and ventilation is a very great advantage over any- 
thing we have Mtherto known. 

However, all rules have rtheir exceptions and we believe 
no hard and fast system of procedure will insure perfect 
results, and that to be successful, brains must be mixed 
with the business. 

TESTING THE EGGS. 

We generally test 'duck eggs the fifth day, removing all 
Infertile eggs and dead germs. The infertile eggs are per- 
fectly clear inside, or show only a very slight shadow, which 
Is the yolk. When the germ 'begins to develop there is a 
small dark spot on the inside of the egg which floats about 
as the egg cha'nges position. This develops rapidly, and by 
the fifth day may be plainly seen as a dark central point 
from which radiate dark lines, resembling more than any- 
■ thing else a small spider in the center of a weto. Some of 
the 'eggs will be cloudy and opaque; these are ro'tten and 
useless. Still others have a dense, black spot half as big 
as a dime, and some show rings or black or red. These are 
dead germs and should be removed. 

About the twelfth day we make a second test. A little 
practice will readily teach which are the growing germs 
and which are the dead ones to be taken out. The infertile 
eggs from the first test may be sold for. culinary purposes 
ami are equaJly as good as fresh laid eggs, the only per- 
ceptible difference' being a sligiitly 'thinner yolk. 

When the eggs begin to 'hatch let them strictly alone. 
D'ri not try to turn the pipped sides up, and above all do 
not open the machine every few hours to see how they are 
getting along, or to show some inquisitive friend how cun- 
ning the little dears look coming out 'of the shells. After 
the hatch is fairly well over and the ducklings nearly or 
quite dried oft, open the machine and quickly take a tray 
out and cover with a thin woolen cloth. Look the eggs over 
carefully arid if any are discovered cast in the shell, or 
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Feeding Troughs tor Pekin Ducks, 

with head lightly caught, break away enough of the shell 
to allow the little bird some freedom of movement and 
return 'the tray. Frequently 'these birds will break through 
and prove as lively as those earlier hatched. Do not, how- 
ever, help too much. There i§ always a percentage of Ill- 



hatched chicks that only live long enough to count one 
hatched and then die With their duty fully d'one. 

Leave the ducklings quiet in the machine from twelve 
to twenty-four hours after hatching; thii'ty-six hours will 
not hurt thera. If the ducklings are to be ralseid in small 
brooders they should be warm and running properly a few 
hours before putting in the birds. Explicit directions are 
generally given with the brooders and We need here only 
advise 'the best procurable, and that there 'be not too many 
put in one brooder. Fifty is the limit for good results, and 
fewer will thrive even better than that number. We are 
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Drinking Fountains Used by Mr. Pollard. 

well aware this advice will be wasted on many of our read- 
ers, and they will try the old scheme of putting more to- 
gether till experience teaches them that it does not pay. 
An expert may, and often does, crowd many more into a 
pen, "but the experienced eye is quick to detect the first sign 
o'f going bad and the fault is quickly remedied. Even then 
the chicks suffer from the practice and make a less perfect 
growth. The general conditions are the same in a piped 
brooder house as in a small brooder. There is simply more 
of it. 

The heat under the hover should be about 95 degrees 
when the ducklings are put under from the machine. The 
animal heat from their bodies will raise the temperature 
several degrees in a small hover. Keep the heat from 90 
to 95 degrees for the first three days, after which it may 
drop to 85 degrees in cool weather and 78 to SO degrees in 
warm weather. Ducklings do not require so much heat as 
chickens. The floor of the hover and pen should be 
littered with Sawdust, fine shavings, chaff, or cut straw,, or 
it may be covered with fine sand or gravel. 

The little birds should be penned back near the hover 
at first, that they may not lose the source of warmth and 
get chilled. This we do by placing a narrow board across 
the pen about twelve or fourteen inches from the front of 
the hover. The second day move it a little farther away 
and so on until about the fourth or fifth day they may have 
'the full run of 'the pen. Care should be taken that at night 
they go under the hover and do not bunch up in an outside 
corner until they are old enough to decide for themselves 
wliat is best. After a week or two, in warm weather, they 
may chose which they prefer. In colder weather it will be 
longer before they forsake the hover. 

FEEDING YOUMG DVCKS. 
There are various methods of feeding, either of which 
may be used successfully. We have put aside all the boiled 
egg and bread crumb formulas and feed, simple, easily pre- 
pared foods, and get good results. Their first meal is a 
mixture of two-thirds wheat bran and one-third corn meal, 
into each quart of which we put a handful of fine gravel, 
and m'ix to a moist condition with milk— either Whole or 
sicimmed; or we add two well-beaten eggs for each quart 
ot the mixture, and mix with water. They have this food 
before them at all times for the first three days, beginning 
as soon as they are put under the hover. It is fed in either 
small plates or troughs. See Illustration. How it is fed 
does not so mucfh matter. 

Water is before them in small fountains, cuts of which 
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are shown herewith. Often if they are baclcward about 
beginning to eat or drink, if one or two hav& their bills 
gently dipped in the water it will start a general thirst in 
the whole flock. A little chaff scattered on the surface of 
the water will answer the same purpose, as in picking at the 
chaff they get a taste of the water. Many breeders feed only 
at stated times from the beginning, but we have found it 
saves time and trouble, and the ducklings do quite as well, 
when we leave the food before them. After the third day 
they are fed four times a day, rather more than they will 
clean up at once. From the first they have water during 
the night as well as the day. It ds one of the prettiest sights 
of the whole business to see a string of downy, little, yel- 
low chaps travel to and fro from the water fountain in a 
moonlit brooder building. They glide like quaint little 
shadows and converse in quiet little peeps of contentment. 
The food is strengthened as they grow and when five 
days old they have an addition of five per cent of beef scrap 
and the eggs are dropped or the milk omitted. The beef 
scrap is gradually increased until at three weeks old they 
are getting ten per cent and at five weeks twelve per cent. 



the plainest of sheds, but should be dry. After the first of 
June birds six weeks old m'ay be penned in the open air 
with merely a shed roof, or brush shelter from the sun. 
From the egg up they need and must have convenient shel- 
ter from the sun's rays. Probably more young ducklings 
are lost from lack of suitable shade than from any other 
cause. Overheating causes leg- weakness, giddy, whirling 
spells, and spasms — and ends in the bird throwing itself 
on its side and dying. While the shade is an absolute ne- 
cessity they must also have a chance to get as much sun 
as they require. They will suit themselves according to 
their needs where sufficient opportunity is provided. 

While at firsit they are watered in the small galvanized 
iron fountains, when about three weeks old they are given 
a plain open trough, of a suitable size. As they grow, the 
size of the trough Is increased. There are many patent 
appli'ances and more expensive methods, but for care and 
efficiency we have found no better way. Where the plant 
is large, water may be pumped by steam or windmills and 
conveyed in pipes to the yards and directly to the troughs. 
"With the great majority, however, who raise ducks it must 




This photographic reproduction shows hreeding house »ud runs for Pekln Ducks owned and recommended by Mr. Pollard. Each yard is part water, 
as he advocates letting breeding duck's swim. The division fences are about three feet high. 



The grain is equal parts bran and meal with enough flour 
added to make it hang together so as to save waste by 
throwing about while eating. Green food, such as grass, 
rye, clover, etc., is run through a clover cutter and mixed 
in the soft food, which is salted slightly and is w^t up with 
cold water. After the fifth week they are fed three times 
daily and only what they will clean up at once. Gravel or 
grit is before them at all times and much care is taken that 
they may not be frightened or worried. Naturally of an ex- 
ceedingly timid disposition, quiet is an essential part of the 
treatment for.quick growth. The green food is not necessary 
except the birds are to be developed for breeders. Yet it 
may be used to reduce the grain bills. The ducklings need 
only drinking water, and if quick growth for market is de- 
sired they should not be given free water range, at least not 
before being fully feathered. 

WEANING COOPS FOR DUCKS. 

After the fifth week in spring and the third week in 

summer the ducklings may be removed to cold buildings, 

and will grow better without artifloial heat. Of course this 

will not do before March or April. Tbe houses need be ouly 



be a case of pumps and wells and carrying water, and these 
hints are rather intended for such than for those having 
extensive and completely equipped plants. 

There should be yard room equal to thirty by fifty feet 
for each fifty birds to get the most out of them. Toto much 
range is not desirable for market ducks, as they do not take 
on meat so rapidly. Many, about the seventh week, begin to 
make a gradual change in the food, adding a large propor- 
tion of meal. We have found we can get a maximum weight 
and size by using only the same food as fed after the fifth 
week, and the bird is not worried by changes of diet. We 
believe, however, that no one method can be chosen that 
will always be the best. Circumstances and conditions must 
determine which is best, and which is most avoidable in 
given cases. 

Cleanliness is an important factor, for while ducklings 
will stand more filth than chickens. It will not do to pre- 
sume on this point. The brooder pens must be kept clean 
and sweet, and as dry as possible. There will always be 
wet pllaces around the water fountains and these do no harm 
but ■tfee dampness must not Ije allowed 'to spread over the 
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whole pen, and btio hover must he kept cleata and dry. We 
fln'd fine, dry shavings the best litter, but savydust ds fairly 
good. Chaff and straw get wet too quickly and retain the 
moisture too long. The yarids should te kept decently clean, 
and scraping and sweeping may he resorted to to effect this 
end. 

The one serious vice is feather pulling, and some flocks 
develop this mania to an alarming extent. We know of no 
way to effectually stop it when once begun. We try to divert 
their attention by giving them, if possible, a green run and 
sometimes we feed an extra allowance of beef scrap for a 
few days. It is generally more often developed In large 
crowded flocks than in the smaller ones. Of special diseases 
we know none, and raising ducklings may be classed as the 
simplest prtblem of the wbol'e poultry l)usiness. Yet they 
must have care and attention or they will not thrive and 



they will leave a legacy of grain bills that will surprise the 

novice. , , 

When carefully fed and cared for they will be ready for 
market at from ten. to twelve weeks old, according to their 
feathering. If allowed to run over twelve weeks they be- 
come very pin-feathery and should he allowed to go till 
about the sixteenth week, when they will have their new 
feathers and will have gained from one to two pounds in 
weight At ten weeks good birds will dress from ten to 
twelve pounds per pair and will average from ten and one- 
half to eleven pounds. Beware of the breeder who claims 
averages of thirteen pounds per pair and upward. Like the 
poet's maiden "He is fooling thee." They do not grow. An 
occasional pair out of a thousand may reach fourteen 
pounds, but there are many more that reach only nine 
pounds. The best and most desiraCble markets call for birds 
weighing from nine to twelve pounds per pair, dressed 
weight. 
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4 Pennsylvania Poultryman with Fifteen Years' Experience Produces Broilers In Large Numbers at a Handsome 
Profit and Does It Regularly, Season after Season— Description of tils Plant, 
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ROILBR raising as an exclusive business is practi-cally 
a failure," says Mr. M. K. Doyer, in the September 
Pou-itry Monthly, and the didta is all the more sur- 
prising coming from a man who has been looked 
'up'ix) as the "apostle" of the broiler business. Has he not 
published a booklet "All About Brtfilers," and does he not 
live in HammOnton, N. J., which has for years been looked 
upon as the great head-center of broi'lerdom? Can it be 
possible that the poultry world, at le'ast so far as it put faith 
in broilers is to have Its confiding faith rudely shattered? 
Here are Mr. Boyer's words: 

"Broiler raising as an exclusive busiiness is practically a 
falilure. The amount of risk 'in buying eggs for halt'ching, 
the variety of stock hatched and the variied condition of such 
Stock hatched, has given too much risk to broiler r'alsing as 
an exclusive affair. But combine the broiler business with 
that of raising eggs for market and you have a combin'ation 
that means a year round income, and the risk of loss is 
partly lessened. Selling eggs Where prices are high and turn- 
ing them into hrtoilers when prices are on the decline, is a 
good rule to work by." 

That is clear and comprehensive and as I have myself 
been guilty before now of declaring that there has been more 
money lost in broiler rali'sing than there has "been made in 
that branch of poultry work, I listene'd all the more eagerly 
to a friend of mine, Mr. C. B. White, as he told of a broiler- 
raising plant that he had visited (in quest of pullets) a few 
days before, the owner of w'hich had marketed four thou- 
^sand broilers this spring at a net profit of over twenty cents 
apiece, who had averaged to market a chicken for each two 
eggs put into his incubators, whose buildings were all home- 
made and unpretentious, and — "That's the man I've been 
looking for! Where is he? I'll go and see him," I inter- 
rupted. "His name is E. W. Twining and he lives at Yard- 
ley, Pa., up near Trenton, and he said he'd like to see you, 
when I told him you were here in Philadelphia," replied Mr. 
White, and the first Saturday afternoon that I could spare 



I took my friend with a camera along and went to Yardley 
In quest of a profitable broiler business. 

It isn't 'a new broiler plant that has just started and 
everything about it "spick-spanny." On the contrary it is 
a dozen or fifteen years old — and is still growing. I was 
much interested to learn that Mr. B. Holmes, of the Poultry 
Monthly, had been at one time in charge of the plant, work- 
iiig there for two or three years, some dozen years ago, and 
going from there directly to the P. M. desk. In those days 
duck-raising was one of the branches attempted, but the 
plant has grown much and suffered alterations so that Mr. 
Holmes would hardly recognize it now. 

ABOUT ONE ACRE OF GROUND. 

One of the surprises there is tJhe compactness of the 
plant, which occupies only about one acre of ground, directly 
in rear of Mr. Twin'ing's farm buildings; 'aJll of it, the farm 
buildings and part of the pretty village being brought into 
the focus of the camera. The broiler plant proper consists 
of a grain-cook house of two stories, the second story being 
for storage of clover hay and gralin; an incubator cellar 
with a double-pitch roof over it, each gable having a half 
sash window for light and ventilation; and eight or ten 
brooder houses of various lengths, but all of one pattern. 
They are twelve feet wide, seven fert high at the back, with 
a shed-roof sloping north, and are divided into pens 6x12 
feet. Each pen has a window, 12 ligihts 8x10 glass, and a 
yard 6x12 feet in front. The partitions between pens are 
wire netting and wire netting frame gates give passage 
through from pen to pen; doors at each end of house give 
admission to either end at will. 

The brooder house floors are all cemented and the hov- 
ers at the back (north) end of pens are unique. Mr. Twining 
told me they were of his own design. At the back, six 
Inches from the wall is set an inch board and the space be- 
tween the board and wall is packed with sawdust. Next are 
four one and one-half inch pipes, two flow and two return, 
but instead of being over the chicks' heads they are along; 
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the floor close against the back, and two above the other 
two. A board a foot wide projects forward from the board 
covering the bank of water pljies and a cloth fringe hangs 
down close to the board, which makes the floor of the 
hover, and which rests upon the cement floor. A half inch 
mesh Wire partition is between the wa;ter pipes and the 
chicks; so there is no such thin'g as their coming in direct 
contact with the heated pipes ; their bed room is 1x6 feet, is 
warmed for them, but getting up against the heated pipes 
is impossible. The board making the floor of the hover is, 
of course, loose, so it can easily be removed and cleaned. 

These brooder houses are nearly 'all single-'board walled 
and covered with Neponset roofing on the back side and 
ends; one or two of them are dou'ble-boarded on back with 
sheathing paper between. Neariy all of them have tin roofs, 
(on top of boarding, of course), but two new ones, just now 
being built have Neponset roofing on roof as well as back 
wall and ends; the fronts are all of one thickness of tongued 
and grooved boards. The 
hot Water heaters are of a 
common pattern sold for 
small 'hdt-houses and Mr. 
Twirilng sai'd he built 
many small houses, of 
about sixty feet length, be- 
cause the size of heaJter he 
liked wasn't large enough 
for more length of house, 
and he would rather not 
have several thousand 
chicks under one roof. A 
house of ten pens, sixty 
feet long, he thought, just 
about right. With 75 
Chicks in a pen that gave 
him 700 to 800 Chicks in a 
house. The first house we 
entered was 66 feeit long 
and had 800 chicks in it 
that had 'been taken from 
the incubators that day; 
there were about 3,000 
chicks ranging from a day to six weeks old in four or five 
of the houses at the time of my visit, September 14, and in 
the ineubator cellar we saw trays of eggs all ready to fill two 
Inculiators that night; and other incubators in full blast. 
CARE OF HOUSES AND YARDS. 

The chicks never go out of these pens and yards until 
they go to the picking house to be dressed for market, the 
limited range (6x24 feet) b^ing ample for good health up to 
that si^, and not sufficient to tempt ranging which would 
develop overmuch muscle. When a house is emptied of its 
chicks the pens are thoroughly cleaned up and disinfected 
With liquid lice killer or some other good disinfectant, but, 
to my surprise, there was no Whitewash anywhere. A poul- 
try plant without the traditional Whitewash in evidence is 
certainly a novelty! The yards are ^aded up and sown to 
rape each suni'mer, which Cleanses the soil and gives the 
next crop of chicks an excellent green food. When discuss- 
ing Isrooders and brooding Mr. Twining told me he had 
one house 90 feet long which he found the heater insufficient 
for, so te had equipped those fifteen pens with Star brooders 
and ran the heaters in cold weather to take the chill out of 
the pens. The greatest trouble he expei'ienced was in ven- 
tilating the houses in damp weather in spring. When that 
time came he cleaned up the pens every day, but in ordinary 
dry cold wea.ther he only cle3,ned them out once a, week. 



The furniture of the pens was Of the simplesit. A "V"-shaped 
feed trough a'bout four feet long and two inches high fo]r 
the food, a grit box for fine (cMck size) grit and a watef 
fountain. The pen floors are bedded with Wheat chaff, tha^ 
which nothing can be better; the second story of one 'buili^- 
ing is used for storing this wheat chaff aigainst the timfe 
of need. I 

The buildings are all home-made, Mr. Twining and hi^ 
man having built them in the odd times between other (th 
regular) work; this, of course, means that they are not fan 
cifully built, but are plain, simply constructed "building^, 
just such as any man who can saw off a board and' drive 
nails could build. Although plain and simple they are sUbT- 
stantially built on good stone foundations, and with only 
very moderate expense for repairs will last a life-time. Me. 
Twining has had' one man (a colored man) as helper' for 
thirty years, but he died very suddenly last Winter and Mij. 
Stephen Twining, the son, being about ready to leave schocft 




Feed and Mixing Room, Twining Broiler Farm, 



and wanting to take a hand in the Chicken work, his fathei 
assented, and father and son now run the business. Mr 
Twining, Sr., runs the Incubators and the brooder hous4 
heaters, runs the engine which cuts the bone,, grinds and 
cracks the corn and wheat, shells the corn, etc., and attendsl 
to the shipping market. Young Mr. Twining does the feedl 
ing, wajtering, etc., and the general 'brooder house worki 
When it is told that Mr. Twining also farms some 200 acr^ 
of rich Delaware River valley land, in two farms, keeps 
twenty-eight cows and ships the cream from their milk to 
an ice cream company (of whom he is one of the directors^ 
in Philadelphia (he has the skim milk brought to the broilei 
plant to be fed to the chicks), i't' will 'be seen that he'isa'i 
suffering for want of something to do. There is a^ foremar 
to manage the farms, under Mr. Twining's direction, and 
they produced 600 bushels of Wheat and ahout 2,000 bushels 
of corn 'the past summer. Not all of these crops' is usee 
on the place; in fact, Mr. Twining daid lie sometimes solic 

, all of his wheat because of the bother of storing it in this 
humid Climate; there is a grain mill right there in town- anc 

- he can always buy wheat as he wants it. He uses what h« 

. wants of the corn and sells the balance. 

POINTS ON PROPER FEEDING. 
The illustration of the grinding room shows the boilei 

; and engine, the grinding machinery, and in the foreground^ 
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close by the large doors, a "Dustless" corn sheller, not 
yet in place. On the right are grain bins and heyond 
them the pile of corn cobs used as fuel under the 
boiler. Mr. Twining said he found coibs an excellent 
fuel for making steam and that his power cost him 
compai-atively little. It will be noticed that the many 
different parts of Mr. Twining's business fit to each 
other. The farms furnish the corn, wheat and skim 
milk for tlie chicks, the chaff from the wheat is stored 
for bedding the Tsrodder house floors, the corn is 
brought to the feed room in the ear and is shelled 
there, the cobs being the fuel to make steam, by the 
power of which corn is cracked for the dhicks or 
ground for food aJt the farms; the two wholly different 
lines of work help each other. This feed room is the 
first floor of a two-story building, the second floor 
being a clover storing loft and grain storage rooms; 
a clover cutter run by a belt up from the shaft below 
cuts the clover Into one-quarter inch lengths. I no- 
ticed some clover meal and touched a sore spot. Mr. 
Twining had sent a clover meal concern an order for 
half a ton some months before. After waiting a long 
time and writing repeatedly he fln'ally received half 
his order — and such stuff as it is! There is no more 
clover in it than there is in the 'Wheiat chaff on the 
brooder floors, and it isn't even good quality hay that 
it is made of. Mr. Twining w^ill use cut clover from 
his own farm hereafter and would sell a small quan- 
tity of "so-called" clover meal cheap if he could find 
a buyer. 

There were bags of prepared meat-food, which led 
to comments upon the excellent quality of meat-food, 
which Mr. Twining finds uniform in quality and of 
great value as a chick food. A sm&ll bin of 
cracked wheat attracted our notice and we asked if 
there wasn't considerable per cent of loss in feeding 
it. Mr. Twining thought not and said it all disap- 
peared, and he thought the chicks ate the fine part 
and all. At any rate they feed it for but a few days, 
as the chicks could take whole Wheat almost at once, 
if they had good, sharp grit, and expressed regret 
w'hen I told him I had been informed that Mr. Orr had 
announced an intention to give up that branch of his 
business, as there was much work and bother and 
little profit in it. Of cracked corn Mr. Twining feeds 
a good deal, making four different sizes of it for chicks 
of different ages. That is one advantage of having 
power and machinery. One can make such things 
just as he Wants them. Water is supplied from a 
windmill and tank and is piped to all parts of the 
plant, and in the scratching shed house (in the fore- 
ground of the illustration, there is a water-cock in 
every scratching shed. 

The varying size of the buildings called forth 
remark and Mr. Twining called our attention to the 
seven pen brooder house, the first one liuilt, some 
fifteen years ago, and still in active operation. That 
was one of the houses in use when Mr. Holmes 
worked there. The present two- story grain and cook 
house was a duck house in Mr. Holmes' day, and Mr. 
Twining said he had lifted it up twice. It was origi- 
nally built with a roof sloping south and low front. 
He first lifted the roof up and made a grain and feed 
room of it, then lifted the roof a second time and put 
on a second story. The incubator cellar calls for no 
remark, it being exactly like hundreds of others. Mr. 
Twining has five Star hot air incubators, 400-egg size. 
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and three Challenge hot water machines. The latter, he 
said, baffled him in warm weather. He eouMn't ventilate 
them sufficiently to make them hatch well. In w'lnter they 
hatched just as well as any incubator 'he had used. Mr. 
Twining asked me if I knew of any incubator cellar where 
the heating was by gasoline gas and s'aid he was now nego- 
tiating with a man for the installation of a gasoline plant. 
I recalled that ex-Governor Morton's incubator cellar, at 
Rhinecliff, on the Hudson, was so equipped, and Captain 
Casey's at Katonah, N. Y.. There wouM be no difficulty if 
proper precaution was taken to regulate the pressure so the 
gas wouldn't flare up and increase the heat. 

Wanting to get the detailed figures of the spring output 
of broilers, the cost of raising, etc., Mr. Twining asked us to 
walk over to the office building, in front of the barn, and 
there showed me the figures in black and, white. 

WHAT IS FtD TO THE CHICKS. 

The baby chicks are fed five times a day upon H-0 
mostly, with a little cracked wheat and millet seed, — the 
cracked wheat being changed to whole -wheat when they are 
about a week or ten days old, and finely cracked corn is fed 
after they are a week older; this brings them to three weeks 
of age. After that they are fed three times a day; a mash 
in the morning, wheat at noon and cracked corn at night, 
with a feed of cut fresh bone about the middle of the after- 
noon. The masli is made of either corn meal or gluten meal 
and wheat bran, with a ration of B. B. & B.— 'light at first 
and more oif it towards finishing off. Green food they get 
each forenoon in the shape of lawn mower clippings when 
the grass is growing; at time of our visit in the shape of 
rape; and in winter, finely cut clover, steamed. 

Feeding, Mr. Twining tbinks, is the crucial point, and 
said a careless or indifferent feeder would do more harm and 
waste more food than the profits would come to. The test 
of good feeding is to keep the chicks just a little hungry, and 
the judgment of the feeder must be brought to bear. Not 
only does a careless feeder waste the food, but he knocks the 
chicks out of condition and checks their growth by cloying 
them, by undermining their appetite. If food is left before 
them all the time they will actually eat less, and make a 
slower growth than if fed judiciously and kept a wee-bit 
hungry. Tbis is in keeping with Franklin's motto for good 
health, "Always leave the table with a little appetite remain- 
ing." It is certainly common sense With chickens, and prob- 
ably quite a little of the loss in chicken raising is due to 
ignorance or indifference to that point. 

Mr. Twining's decided success warrants us in giving.hesd 
to bis methods, and many of us may profitably sit at his 
feet and absorb wisdom, for he completely negatives the 
whole of Mr. Beyer's assertion. Mr. Twining maKes broiler 
raising as an exclusive business pay, and pay handsomely, 
arid lie does this while buying all his eggs outside — he hasn't 
a hen there on his place. True, the scratching shed house 
suggests that he keeps hens, and that house will be occupied 
this fall by some handsome Rhode Island Red and White 
Wyandotte pullets that we saw running about, and which 
he has raised this summer. It is true, however, that he mar- 
keted 4,000 (to be exact, 3,959) between April 25th and 
August 19th, and that he had about 3,000 babies, from a day 
to six or seven weeks old at the time of my visit. The 
table herewith presented gives the figures in detail, and is of 
the weekly returns from the commission men to whom the 
chicks were shipped. The first five lots were sent to a Phil- 
adelphia poultry dealer. Finding the price dropping very 
rapidly, Mr. Twining began shipping them to New York 
and got five cents better than the Philadelphia dealer paid. 
It will be noticed that there was a two weeks' interval when 



none were shipped, and then two hundred and forty went off 
in a week, and still they brought five cents better than 
before. 

TABLE OF SHIPMENTS AND RETURNS OF MR. TWINING'S 
BROILERS. 



DATE. 



April 25 . 
April 25 . . 

May 3 

May 3 

May 8 

May 20 . . . 
May 27 . . . 
May 27 . . . 
June 3 . , . 
June 10 . . 
June 10 . . 
June 17 .. 
June 17 . . 
June 24 . . 
July 1 ... 
July 8 . . . . 
July 15 . . . 
July 22 . . . 
July 29 . . . 
August 5 . 
August 12 
August 13 
August 19 
August 19 



Total 3959 $1839.03 



^o7~l I Price 

'chicks. Returned. Per Lb. 



50 

50 

50 

100 

50 

240 

200 

6 

201 

6 

252 

13 

250 

250 

209 

253 

205 

157 

274 

267 

432 

120 

270 

54 



$ 25.00 

27.92 

23.01 

38.74 

22.19 

140.74 

119.67 

4.10 

123.68 

4.12 

145.33 

7.80 

132.44 

127.78 

109.85 

128.20 

98.40 , 

81.19 

102.18 

97.33 

133.16 

33.28 

94.02 

18.90 



.50 

.48 

.38 

.35, 

.35 

.40 

.36 

.35 

.35- 

.35 

.32 

.32 

.32 

,30 

.30 

.30- 

.28 

-.28 

.23 

.20 

.20 

.20 

.20 

.20 



Average per diick, 46.45 cents. 

The steady drop in price is normal, and is due to two 
things, increasing supplies and a falling off in demand. It 
seems odd, but is a fact, nevertheless, that at the swell hotels 
and clubs where the bulk of the choice breeders are eaten, 
the call for them ia less frequent 'after a few "weekB, the appe- 
tite of the epicure craves some other delicacy and he passes 
broiled chicken by. 

The three small lots recorded were where neighlbors sent 
in for a few pairs. In the matter of the 4,000, the books Carry 
returns for 3,959, but a few pairs might have been given to 
friends or eaten at Mr. -Twining's own table, and abt^ut five 
hundred likely pullets were saved to raise.. We mentioned 
those Mr. Twining intends to keep, but some 300 had been 
sold and it was the advertisement of pullets' for sale that 
took Mr. White there. There were 9,000 eggs put through 
the machines and a full 4,500 chicks raised, either to market 
size or sold as half grown pullets, or are there as well 
matured pullets now. Mr. Twining says it costs him twenty- 
five cents to raise a two-pound broiler, as follows : 

Two eggs 5c 

Labor 7c 

Feed 8c 

Picking 5c 

Total cost 25c 

At the prices he has paid for eggs they have cost him 
»ome less than 2%c each. He paid 30 cents a dozen for eggs 
in February, it is true, but is now paying 20 to 24c, and the 
average price for the whole 9,000 eggs upon which this 
account is based is nearer 25c than the 30c of the figures; 
still, a margin on the right side is better than crowding the 
other way. The picking is a high price, too. Four, three 
and a half and even three cents is paid for picking broilers. 
Commenting upon this higher figure, Mr. Twining said he 
would rather pay that price and have the chickens care- 
fully picked, perhaps picking but 50 or 60 a day, than to 
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have the man earn as much money by hastily picking 100 
a day; it is quite easy for a picker to "skimp" his work, 
and the broilers be a cheaper looking lot in consequence, 
shrinking the price maybe three or four cents a pound. 
Quality pays, in broilers as in anything else, and the good 
quality of Mr. Twining's broilers often brought him three or 
four cents a pound above the highest market quotations of 
that day. The skim milk given them h'as a good deal to do 
■with high quaility in chickens, as one broiler raiser ex- 
plained it, "milk gives them a kid glove like texture that no 
other food gives." 

HATCHING AND MORTALITY PERCENTAGES. 

Mr. Twining says that his hatches (have averaged 65 per 
cent of the eggs put in the machines and his average of 
losses by deaths of all kinds has been 15 per cent. Some 
lots he -wouldn't lose five in a hundred, others twenty to 
twenty-five, and the average of all is just about 15 per cent. 

Some may be interested to know how he gets at the 
cost of feed and labor per chick. He took a time when all 
the houses were full, with the oldest chicks being dipped to 
market and newly hatched chicks going Into the brooders 
and made a careful computation of a day's work, with quan- 
tity (by weight) of food fed, and believes he got everything 
into the calculation and that the figures are rig'ht. I men- 
tioned that two new brooder houses were then finished, this 
means increased capacity and a slightly lessened cost per 
head, probably. They will have room for 8,000 chicks there 
at one time. If the feeding charge is no greater (as to labor) 
that for 5,000 or 6,000, obviously the labor charge per chick 
will be reduced one or two cents. Undoubtedly Stephen will 
have to "hustle" to feed and water 8,000 chickens, and if he 
keeps up to the present high standard of work maintained 
there he will be a remarkable man. The successful broiler 
feeder has to get up early and stick to it, they feed just as 
soon as it is light enough to see, they don't wait till after 
breakfast. 

The question at hired help was brought up and Mr. 
Twining doubted whether a merely "hired m'an" would do 
the work as well or take the pains with it that would insure 
high success; his words were: "It pays to do your own 
work, because then it is well done," to which we could add— 
"Some men can't even do their own work well." 

I asked Mr. Twining to what he attributed the large mor- 
tality in bropder chicks generally, and he replied that the 
bad feeding (mentioned above) was one cause and the man- 



agement of the heat was another. Many people overheat 
their brooders and thus weaken (debilitate) the chicks, and 
others underheat them or are erratic as to heat. He begins 
at 90 degrees just as near that point as possible, and keeps 
close to that for a week; then drops to about 85 degrees the 
second week, 80 the third and so on down. 

Most of the chicks he has raised were Barred Plymouth 
Rocks and he has found them very satisfactory; with the ex- 
ception of their dark pin feathers they make a high class 
broiler. He is intending to try Rhode Island Reds and 
White Wyandottes, as with them he will get rid of the dark 
pin feathers; as ho bought all the eggs he used he had to 
take what he could get. He paid about four cents above 
the market price for good average sized eggs, with the very 
small and slightly imperfect ones culled out. 

Mr. Twining said he couldn't grow a two-pound broiler 
in eight or nine weeks, as some men do — on paper. It takes 
him about nine weeks to grow a one and a. haJlf pound broiler 
and eleven weeks to grow a two-pounder. We asked how it 
happened he didn't begin hatching till the middle of Febru- 
ary last winter, and he smiled, "Well," said he, "there's a 
lesson in that, too. Stephen was interested in capons and 
wanted to try capouizing. So I bought some chifekens for 
him to experiment upon, (we had none large enough), and 
they brought roup on the place. It spread to other chickens 
and to stamp it out, I shut down hb.tching, sold off every 
chick as soon as possible, cleaned up and thoroughly disin- 
fected all the houses, let them stand idle for a month to be 
sure the roup was downed, and then we started up again. 
That's the "how' of this flock of 4,000 broilers that I am so 
certain of cost and profits on. We raised and marketed 
those between the starting up in February and the summer 
shut down." 

It is obvious that but for that month or six weeks lost 
Mr. Twining would have made more money this season, be- 
cause he would have raised 1,000 to 2,000 more broilers, and 
those at the time of higher prices. Costing twenty-five cents 
apiece to put in the market a two-pound broiler that sells 
for $1 pays 75 cents profit, while one selling at 40 cents (in 
August) pays but 15 cents profit. Five hundred per cent 
greater profit is quite a difference! Still, there is a good 
margin of profit in broilers at 20 cents a pound, provided 
they cost but 12% cents a pound to raise; many a man would 
be happy if his business showed an equally large per cent 
of profit. A. F. Hunter. 
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lioiiieii ami m iver PencM, anil Paitniige. 

TH:E success which attended the publication of "The Plymouth 
Rocks" and the favor with which it was received by advanced 
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poultrymen have induced us to compile "The Wyandottes," 
which will be found indispensible to fanciers of this favorite Amer- 
ican breed. The Table of Contents will make plain to you its great 
value. The frontispiece to this book is a handsome reproduction 
from Mr. Franklane I/. Sewell's oil painting of "White Wyandottes 
To Date", representing the winning Cockerel and Pullet at Boston, 
in January, 1898, as bred, owned and exhibited by Arthur G. Duston, 
Marlboro, Mass. It is done from life; even the background is true, 
being a beautiful section of Mr. Sewell's home grounds. 
Mr. Sewell has also made for this book special full-page drawings of pairs of Silver Laced, Golden Laced, White and Buff 
Wyandottes. Each of these beautiful, down-to-date drawings occupies a page preceding the several articles that treat of same. 

THE CONTENTS OF "THE WYANDOTTES" ARE AS FOLLOWS: 



Wyandotte Shape, Male and Female. 



^ilvpr T appA Wvandnftpc Some General Advice toBeginners.^Iubreed- 
OIIVCI LdLCU HydllUUllCJi. ing_.standard Requirements Discussed Sec- 
tion by Section — Shape and Correct Marking of Feathers Illustrated by 
Original Charts — Method of Judging or Scoring— How to Cut- for Defects. 
Fifty-two costly illustrations. By Theo. Hewes. , , 

Criticisms of Foremost Poultry 
—Judges and Prominent Breed- 

cts on "Composite Ideal Wyandotte Male and Female Shape, from Live 

Models," as drawn by Artist Sewell. Five illustrations. 

<ipii>ni>i> in RrppHind The Advent of the Wyandottes— Shape — Proper 
Jl,ICIILC III Ul CCUIIIS. Surface Color — Different Varieties — Crossing- 
Breeding. By T. F. McGrew, New York City. 

Mafind fnr Rp«t Dpciilfs Overweight Birds Not Desirable— Shape and 
niauilg lUl UCSl ncsuiia. their Color to be Considered— Points Wanted 
in Breeders — It is Essential to Retain Identity of Young Stock. Illustrated. 
By Henry Steinmesch, St. Louis, Mo. 

Qinftip nr QfanilarH lUafinrf How to Mate to Produce Cockerels and Pul- 

smgie or dtanodra maiing. ,^^5 f^^^ ji,^ g^^^ pen-cood Demand for 

Gfood Birds, By K. S. Trimble, Paris, Ky. 

Practices Double Mating. By d. f. palmer, Yorkvine, m. 

A Successful Woman Fancier. SLT'p^rSdu«'Ffr°st^\as7lifvSwy\°^! 

dottes— Care — Feeding-— Selection of Breeding Birds. By Mrs. Geo. M, 

Hanley, Hoopeston, 111. 

Wyandottes are Hardy, Quick Growers- 
They Mature Early and are Good I^ayers- 

What Points are Hard to Get — How to Mate to Produce High Grade Silvers. 

Illustrated. By Theo. E- F. Holzhacser, Columbia, South Carolina. 

Origin of the Wyandottes. ^yl'l'^L^^T^T^^n^^'^^^^^fSi'i^T'lf 

H. J. GoETTE, St. Paul, Minn. 

Winners at the Greateit English Poultry Show. 

English Standard for Wyandottes, as Reported 
by a Prominent American Judge. Illustrated. SHarpe BuTTERFiEJi,D, 
Judge, London, Canada. 

English Wyandottes in America. g°rdi?d°Ty t^^fitor^e^f toT?o! 

duce Good Results — Faults and Virtues of the English Silvers. P. H. Gos- 
SARD, Missouri Valley, la. 

Silver Wyandottes vs. "Dunghill Soupers." I^X^LItld'the w^ft 

and Came Upon a Valuable Object Lesson in the Big Armour & Co. Packing 
House at Kansas City — The Wyandottes Have Stood the Test of Years. 

Tho Hnlilpn WvanilnHpc Shape, Color and ScoringCarefuUy Considered. 
1 lie UUIUCII n ydllUUllCS. mustrated. By Theo. Hewes. 

Tho linlrfpn Wvanilnftpc ^ Series of Four Articles on this Beautifully 
I lie UUIUCII rTydllUUllCft. Marked Variety— Its Origin— Superior as a 
Table Fowl — Standard Requirements — Reproduction of Feathers from Live 
Specimens, with Comments — How to Mate — Inbreeding, etc., etc. Six illus- 
trations. By iRA C. Kellar, Prospect, Ohio. 

Thp Rpniitv RrppH The Golden Wyandottes— Qualities that Should be 
I lie DCdUlJf uiccu. Found in Line- Bred Stock to Produce Exhibition 
Specimens. By Fred. G. Mason. 



The White Wyandottes. 



Mating Silver Wyandottes 



Wyandottes in England. 



Shape, Color and Scoring Carefully Considered, 
Illustrated. By Theo. Hewes. 

Standard-Bred White Wyandottes. ^i:^i!lS.7o%%?^sfnS:orf^s 

the Best General Purpose Fowl— Points on Breeding this Beautiful and 
Useful Variety to Standard Requirements. Illustrated. Arthur G. 
DUSTON, Marlboro, Mass. 

The Breeding of White Wyandottes. ^^^o'^r'a^nd^^Jum^efoTEggt^^A 

True Breeder Must Consider Utility and Beauty. Illustrated. By John H. 
Jackson, Hudson, Mass. 

A fipneral PlirnnSP Fnwl ^ Breeder of Many Years' Experience TellsAf 
H UCIICI dl rui pObC rUYVI. ^f ^^^^ ^^^,^^ „ j the white wyandottes. Illi^^ 
trated. By W. E. Mack, Woodstock, Vermont. liS^ 

RrppH tn an Mpal "^^^ selection of a Breed and then of a Variety— For ' 
Ulttu lU an lucai. the Beginner-Do Not Increase Defects by Injudici- 
ous Inbreeding— Ticking of Feathers— Feather Pulling— Stay- White White 
Wyandottes Can be Produced. By Chas. G. Arnold, Leland, 111. 

A Praptiral FanPV Fnwl white wyandottes the FowI for Amateurs and 
A ridtlltdi rdllty rUYVI. Fanciers-its Origin-Its shape, size, Comb- 
Preeminently the Breed for Broilers— Unexcelled Market Fowl— Compari- 
son with Other Breeds— Early Maturity— Good Layers, Sitters and Moth- 
ers, Feeding— How to Begin— Selection of Breeders. By Ralph I. Dunlap, 
Jacksonville, 111, 

Best RrPpds fnr Rrnilpr^ valuable Points on Broiler Raising by a Man 
UCSl DICCUS lUI DIUIICr!). ^^„ j^ Successful-Xhe Merits o? the Light 
Branmas, Leghorn-Brahmas, Wyandotte- Brahmas, Barred and White 
Rocks and White Wyandottes Set Forth. By Arthur G. Duston, Marl- 
boro, Mass, 

The Buff Wyandottes. !tea?e°d?'lfTlE°o"mwl"'""^ considered. 
Buff Color "^^ Mixing of Colors to Produce a True Buff— Black to be 
Avoided— It Does Not Strengthen Buff Color— Effect of Food 
on Color. By W. W. Browning, Ogden, Utah. 

Breeding Buff Wyandottes. a comparatively New Breed-How to start 
" t,.""^ " "joiiuuiiua. -Introducing Foreign Blood-Selling and 
Exhibiting Stock, By Mrs. J. M. Denison, Elgin, 111. 

Secrets of Successful Breeding. ?t°^l^i°'K™^^J°^®"^^^r^-^?'"'^^4- 

» V^ r >..... ... , „, .. ing— Selection of Dams Very Import- 
ant—Careful Attention from Shell to Maturity Necessary. Illustration Bv 
M. F. Norris, Lexington, Ky. 

The Black Wyandottes. ^'"y'^'„^°i°'' ^""^ scoring caretuuy consid- 

•f erea. By Theo. Hewes. 

New Varieties of Wyandottes, 

I Reliable Poultry Journal 

I The Penciled Wyandottes. ^ P/ominent Breeder of these Birds Sug- 
• « ,j J, „., "■■"■*"" gestsPerraanentNames for the New Variety 

of Golden and Silver Wyandottes— A Short Description of Them— They 
will Request Admission to the Next Revised Standard. By Ezra Cornei-l, 
Ithaca, New York. 

The Partridge WvandOtte. S? bailed from the Resemblance of their 
■ 111- la.uiugi, iijaiiuuuc. -Bx^m^^^ to that of the Partridge Cochins- 
They are Wyandotte in Shape with Golden Penciled PlumanSe— Origin- 
Description. By W. A. DooLiTTLE, Sebatha, Kas. -^ 



Taken from Report in Reliable Poultry 
Journal. Two illustrations. By Editor 
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NEW AND ENLARGED EDITION 

OF 

Success With Poultry 



(FOURTH EDITION) 

Enlarged to one hundred and twelve pages size of these, and contains MORB and BKTTER.praetical, reliabU 
Intonuation on the general subject of POUI,TRY FOR PROFIT, than any other book published. U treats of 
EVURV BRANCH of practical, money-making poultry, and gives the cream of established facts. It was written 
and compiled by the editor of the "Reliable Poultry Journal," who has given eight years of careful study to the 
poultry business, and who, during the last six years, has traveled over twenty thousand miles, visiting poultry 
plants, poultry yards, and poultry shows, investigating and studying all branches of the business. 

The Very Best Way to Describe a Book 
of This Kind, is to Tell What is in It. . . . 

Following, therefore, is a necessarily brief but quite full description of the contents of the 

Fourth Edition of Success With Poultry: 

I NTRODUCTORV— By the editor, being a general statement, explaining the poultry business in its different leading branches, as It now exists, 
including the so-called fancy poultry business, the aims and objects' of the Anlerican Poultry Association, the usefulness of the Standard of Perfection, 
the Score Card and its use. Poultry and Eggs for Market; al.so telling beginners huw to get started in any branch of the business, setting forth the 
value of pure-bred fowls over mongrels, and emphasizing some of the secrets of success. 



TH£ LEADIHG Special articles on the best and'most popular vari- 

cTAimivn i>i>ii'x"ne *''^s °f poultry in existence, written by expert 
aiAflii&KJj j>iu,£,i<s. specialty breeders, describing the practical 
MERITS or qualities of each breed or variety, giving valuable inside infor- 
mation on HOW TO MATE FOR BEST RESULTS, The varieties thus described 
(with life-like illustrations by Sewell, of a pair of each variety i , are as fol- 
lows, with authors: Barred Plymouth Rocks, by E. B. Thompson; White 
' Plymouth Rocks, by Rev. John Hughes; Light Brahmas, by H. S. Babcock; 
Leghorns, Single and Rose Comb, White and Brown, by H. F. Shellabar- 
ger; White Wyandottes, by Arthur G, Duston; Silver Wyandottes, by 
He iry Steinmesch; Imperial Pekin Ducks, by James Rankin; Toulouse 
Geese, by Chas. F. Newman: Black Langshans, Buff' and Partridge Coch- 
ins, Black Minorcas, Buff Plymouth Rocks, Buff Wyandottes, Buff Leg- 
horns, and Bronze Turkeys, by the editor. 

CHARACTERISTICS A carefully compiled table, including twenty-eight 
__ «j«-ij.».-i^« popular varieties of chickens, turkeys, ducks and 

Ui £KJ<,J;.US. geese, giving weights at maturity, age at which 

each reaches maturity, cost oi raising each kind to maturity, annual cost 
of keeping, average egg-yield per year» average number of eggs to the 
pound; also a comparative statement as to vigor of constitution, as to 
which are the best foragers, which stand confinement best, which are the 
best sitters and mothers, and which are best in grain and flavor of flesh. 

PRACTICAL Comprising plainly illustrated and fully described 

-lATTr xKir TjniTcr'o plans for building six, latest improved, single and 
i^UUl^XKI uuu&£&. double poultry houses, ranging in cost from $10 to 
1100, including the Ideal New England house, a double house for the city 
lot or village acre, a low-cost practical farmer's poultry house, a continu- 
ous open scratch shed house, and an ideal poultry house for the fancier. 

TCITED STATES Reprinted from a bulletin issued by the United 
cnVTTIIHTVrFITT States0epartment of Agriculture, entitled "Fowls; 

irvii^^i. Care and Feeding," giving iustructions for the selec- 

ADVICE. tiou of sites for poultry buildings, the proper con- 

struction of houses, how to ventilate {with illustrations), how to build 
perches, nests, dust boxes; also the kind of drinking fountains to use: 
proper size of yards or parks; the selection of breeds, and breeding. How 
to feed; use cf green food, grit, meat food; what and how to feed young 
chicks (illustrated); the value of incubators and brooders; diseasesjind 
lice, how to treat, etc.; how to dress for market and how to ship. 

MODEL Including several styles of up-to-date practical houses, with 

nnnnnriTC: full instructions how to build them; the materials needed; 
"„"""„" how to heat and how to operate Reliable single-row and 
EuuS£S. double-row brooding houses, with two full-page diagrams, 
and comp'lete bill of lumber for each house. A Hammonton, New Jersey, 
brooding house, with hot water piping system (fully illustrated) ; a prac- 
tical Nebraska brooding' house, illustrated and described by S. C. Stubbs, 
incubator expert. 



CARE OF 
GROWIHG STOCK. 



How fourteen experienced breeders feed and care 
for their growing stock, with illustrations of the 
coops they respectively recommend. 



INCnBATIOM AHB 
IHCUBATOR CELLARS. 



General directions where to locate the incubator 
cellar, and how to attend to the incubator; with 
thirty-two incubator pointers by P. H. Jacobs, 
^ixtovQi Poultry- Keeper^ 

BROILERS AHD ^^ Arthur G. Duston, Marlboro, Mass. Valuable 

in>nm?Tj wATCTwr points on broiler raising, by a man who achieved 
BROIL£R RAIblnG. success in this line. The comparative merits of the 
Light Brahmas, Leghorn-Brahmas, Wyandotte-Brahmas (crosses), and 
the Barred and White Plymouth Rocks and White Wyandottes. Pacts that 
cost him many dollars in the school of actual experience. What to feed, 
when to feed, and how to feed, to get best results. 

CARE OF Twent'-one well-known poultrymen give their 

i.pnftT»T?» rmriT"! experience and describe the ease with which 
JIKUUi;J!.K uiiii/A.a. brooder chicks can be raised when properly at- 
tended. How it is done Forty rules for successful management by P. H. 
Jacobs, editor of Poultry- Keeper, 



PEKIH DUCKS 



By James Rankin, "Father of Pekin Duck Culture fn 
America." Wonderful increase in the business. Poultry 
FOR PROFIT, raising now a trade. Instructions for operating duck 
egg incubators. Proper care of breeding stock. Why it does not pay to 
cross Pekius. Formula for feeding both old and young ducks, from first 
to last. , 

■BvoM TunnsAiro T>nnr« An. account of how Geo. H. Pollard, then at 
FIVE THOUSABD DUCKS pa^tu^ket, R. I„ now at -South Attleboro, 
OK TWO ACRES. Mass., succeeded (with comparative ease) in 

raising 5,000 Pekin Docks for market on a two-acre city lot. WhatMr^ 
Pollard feeds and how he feeds it. (Reported by editor. Pacts obtained 
by:a personal visit.) ' 



STARTIHG WITH 
STAMDARD-BRED POULTRY. 



Opinions of fourteen experienced breed- 
ers on "How best to start, to establish 
oneself in the standard-bred poultry 
business." 

■DBnTTTTAWTF Full accouut, bv the editor, of how C. H. Wyckoff, Gro- 
rKUi!iiJU>i'£< ton, N. Y., ootained an average annual egg-yield of 194 
EGG-FARMING, eggs per hen from 600 White Leghorns, and cleared over 
$2 per hen. How these egg-machines are housed, yarded, fed and cared 
for. (Facts obtained by a personal visit.) 



CARE OF 



General instructions by the editor, who advises rpon 



CARE AUD 
MAHAGEMEHT 



.^^r- ™™-,- housing, marketing, winter egg production, and gives qj. TURKEYS, 
ADULT FOWLS, details of rations to be supplied, and manner of feeding. 



iririrnTwr Full reports of surprising results achieved in the noted "Na- 
^„=^X tionat Stockman and farmer" egg contest, which was engaged 
FOR EGGS. i„ by one hundred and forty- three subscribers. Th e first six 

Srizes went to flecks of hens that averaged from 262 to 289 eggs per ben in 
)5days; full accounts of how these hens were housed, yarded, cared lor 
and fed, as told by the owners and care-takers. 

Consisting of thirty important every day questions, with 
answers on poultry-keeping, by Mrs. Ida E. Tilson, ot 
theMinhesota Farmers' Insutute Corps. 

The experience of ten leading poultrymen and 
women, telling how they feed and care for chicks 
from the time they are hatched. 



By Mrs. S. N. Kin5, breeder. The turkey from shell to 
market; care of adults; setting the hens; care of poults; 
feeding for market; preparing fine specimens for ex- 
hibition. 

Caponizing on a farm. $1.00 to $1.25 apiece tor barnyard 
mongrels. Actual experiments in caponizing, with re- 

suits Weights attained by capons. Profits on a barrel 

of capons. Markets for capons. Full and explicit instructions for capon- 
izing, with twelve illustrations. 



CAPOHS Am) 
CAPOMIZIKG. 



A HEN 
CATECHISM. 



POULTRY AND 
FRUIT COMBINED. 



Why every raiser of poultry should grow fruit in 
combination therewith. Plums and poultry do well 
together. 



FEEDING YOUNG 
CHICKENS. 



•nrcTTACTr*! How to treat; how to cure; how to prevent disease. 

DIS£AS]!.S Symptoms, treatment and remedies for roup, cholera, 

OF POULTRY, crop-bound, canker, bumble-foot, leg- weakness, chicken- 
pox, gapes, etc, 

. - . .<e ui- •. p....i».»<' I. On« Dollar Any person sending $1 to this office will receive a copy of Success 

Th« Publishers' Price for 'Sueoess W..h Po" try l» °"" f »"';;^„k'^ journai. for one entire year. If already a subscriber you can 
WITH POUI.TRV (sentpost-paid in United States or ^^^^'^^^/"^ *^„f^=^^^;^^J°^^™;i°duce some friend to subscribe, and thus secure a copy of the 
have your subscriptioa extended one year and secure the book, both for $1, or you can inu 
book at hall price. If taken alone, the price of Success With Pont-TRY is invariably $1. Address, 

RELIABLE POULTRY JOURNAL Ouincy. Ill, 



